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PREFACE

December 1978

This publication sets forth the Finding of Fact and Recommendations of the NASA In-

ventions and Contributions Board concerning selected petitions for waiver of rights by the
United States to inventions made or that may be made in the performance of work under

contracts with the National Aeronautics and Space Administration, as determined by the
Administrator pursuant to 42 U.S.C. 2457 (f).

In addition, lists of those petitions for which Findings of Fact are not digested in this
publication, and of those on which action has been deferred by the Board, are included.

To assist you in locating requests for waivers on which Findings of Fact and Recommen-
dations have been made and digested, the waiver cases are identified in this publication by:

1. The year in which the applicable NASA Patent Waiver Regulations became effective,

2. Name of Petitioner,

3. Number of the contract or Request for Proposal,

4. Description of Contract or Invention,

5. Headnotes of the salient issues raised by the Petition,

6. Rationale used by the Inventions and Contributions Board in arriving at its recommen-
dation.

At least annually, additional Findings of Fact and Recommendations of the NASA In-
ventions and Contributions Board on new petitions will be published as supplements to this
Handbook. The public may obtain copies of this publication from the National Technical In-

formation Service, 5285 Port Royal R_ad, Springfield, Va. 22161. When ordering cite the fol-
lowing number: PB 289-615. Price: North America--S6.00, Foreign--S12.00.

Fr;dericokn,J. Lees U
Inventions and Contributions Board
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Waiver

AW-1743
W-1744

W-1746
AW-1747
AW-1753

W-1761
AW-1762
AW-1764

W-1766
AW-1768
AW-1781
AW-1785

W-1786
W-1787

W-1792
W-1793
W-1806

AW-1807
W-1821
W-1832

AW-1833
W-1844
W-1850
W-1856
W-1872
W-1875

W-1876
W-1886

W-1889
W-1890
W-1891
W-1897
W-1899

AW-1911
AW-1914

x Domestic rights only.

Petitioner Disposition

Crystal Systems, Inc. Granted
TRW, Inc./TRW Systems Group Denied

Do. Do.

Lockheed Missiles & Space Company, Inc. Granted
RCA Corporation Do.
California Institute of Technology Do.
Life Systems, Inc. Do.
Teledyne Continental Motors, Aircraft Products Division Do.
Ball Brothers Research Corporation Do.
Honeywell Information Systems, Inc. Do.
N. F. Doweave, Inc. Do.
Fermentation Design, Inc. Denied
California Institute of Technology Granted
The Ohio State University Research Foundation Do.
Bell and Howell Company Do.
University of Wisconsin Do.
The Garrett Corporation Do.
The Johns Hopkins University Do.
Arden Sher Do.
Environmental Research Institute of Michigan Do.
California Institute of Technology Denied

Do. Do.
United Technologies Corporation Granted
Pennwalt Corporation Do.
California Institute of Technology Denied
Richard T. Schneider Granted

University of Wisconsin Do.
United Technologies Corporation Do.
General Electric Company Do.

Stanley J. Rusk Do.
Massachusetts Institute of Technology Granted 1
California Institute of Technology Denied

Energetics Science, Incorporated Granted
Curtiss-Wright Corporation Do.
General Electric Company Do.

Page

1273
1277
1297
1279
1299
1301
1283
1285

1287
1289

1291
1293
1337
1305
1307
1295
1309
1311
1313
1315
1317
1319
1321
1323

1339
1325
1341

1343
1327
1345
1329
1347
1349
1331
1333
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FINDING LIST OF PETITIONERS

(1972 Regulations)

For List of Waiver Cases not Digested in the Publication, See Appendix B

A
Page

ACUREX CORPORATION
WAIVER NO. W-1572 ............... 1207

Head Cooling Device
Contract NAS 2-6650

AERONAUTICAL RESEARCH ASSO-
CIATES OF PRINCETON

WAIVER NO. W-1506 ............... 1175
Integrated Lift/Drag Controller

for Aircraft
Contract NAS 2-5589

AMERICAN CYANAMID COMPANY
WAIVER NO. AW-1619 ..... 1227", 1229"*

Water-activated Chemical Light
RFP 5-28225-227

ATLANTIC RICHFIELD COMPANY
WAIVER NO. AW-1732 ............. 1267

Synthesis and Analysis of Jet Fuels
from Shale Oil and Coal Syncrudes

Contract NAS 3-19747

AVCO CORPORATION/AVCO
LYCOMING WILLIAMSPORT
DIVISION

WAIVER NO. AW-1717 ............. 1249
Exhaust Emission Reduction

for Intermittent Combustion
Aircraft Engine

RFP 3-499787-Q

B

BALL BROTHERS RESEARCH
CORPORATION

WAIVER NO. W-1766 ............... 1287
A Two-Dimensional Photon-

Counting Detector Array Based on
the Use of Microchannel Array
Plates

Contract NA'S 5-3949, Subcontract
B-9651

BELL AND HOWELL COMPANY
WAIVER NO. W-1792 ...............

Plastic Lens Antireflection
Coating

Memorandum of Agreement S-5688

BENDIX CORPORATION
WAIVER NO. AW-1564 .............

Fabrication and Test of Experi-
mental Automotive Brakes

Contract NAS 2-7758

C

CALIFORNIA INSTITUTE OF TECH-
NOLOGY

WAIVER NO. W-1288 ...............
Polymeric Halogen Salts and

Method of Making Same
Contract NAS 7-100

WAIVER NO. W-1455 ...............
Pocket Size Microwave l_adiation

Hazard Detector
Contract NAS 7-100

WAIVER NO. W-1498 ...............

Method and Apparatus forFeed-
ing Wire for Welding

Contract NAS 7-100

WAIVER NO. W-1514 ...............
Miniature Multichannel Bio-

telemeter System
Contract NAS 7-100

WAIVER NO. W-1519 ...............

An Automated System forIdenti-
fying Traces ofOrganic Chemical

Compounds inan Aqueous
Solution

Contract NAS 7-100

WAIVER NO. W-1535 ...............

l_a_vLiquid Waste Treatment

Systems and Process
Contract NAS 7-100

Page

1307

1201

1155

1165

1173

1179

1187

1253

* Domestic rights.

*• Foreign rights.
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FINDING LIST OF PETITIONERS---Continued

(1972 Regulations)

Page
CALIFORNIA INSTITUE OF TECH-

NOLOGY--Con.

WAIVER NO. W-1567 ............... 1219
Hydrogen-rich Gas Generator
Contract NAS 7-100

WAIVER NO. W-1569 ............... 1203
'System for and Method of Extract

Concentration and Direct Injec-
tion

Contract NAS 7-100

WAIVER NO. W-1570 ............... 1257

Ion Exchange Hollow Fiber
Contract NAS 7-100

WAIVER NO. W-1571 ............... 1205
Method and Apparatus for the

Detection of Nitric Oxide
Contract NAS 7-100

WAIVER NO. W-1686 ............... 1239
Biologically Active Ionene

Polymers
Contract NAS 7-100

WAIVER NO. W-1692 ............... 1261
Portable Reflectance Spectrometer
Contract NAS 7-100

WAIVER NO. W-1761 ............... 1301

Aseptic Fluid Transfer System
Contract NAS 7-100

WAIVER NO. W-1786 ............... 1337
Automated Mass Spectrom-

eter Analysis
Contract NAS 7-100

WAIVER NO. AW-1833 ............. 1317
Synthesis and Biological Screening

of New Fluorocarbon Com-
pounds for Use as Artificial
Blood Substitutes

Contract NAS 7-100, Task
Order 152

WAIVER NO. W-1844 ............... 1319
Automated Clinical System for

Chromosome Analysis
Contract NAS 7-100

WAIVER NO. W-1872 .............. 1339
Bag for Storing Whole Blood
Contract NAS 7-100

WAIVER NO. W-1897 .............. 1347
Coal Desulfurization Process
Contract NAS 7-100

CRYSTAL SYSTEMS, INC.
WAIVER NO. AW-1743 .............

Silicon 'Sheet Growth Development
by the Heat-Exchange-Ingot
Casting/Slicing Process

Con_tract NAS 7-100, JPL No.
954373

CURTISS-WRIGHT CORPORATION
WAIVER NO. AW-1911 .............

Program for Characteristic
Data of an Experimental Rotat-
ing Combustion Engine

RFP 3-717016Q

CYBERSYSTEMS, INC.
WAIVER NO. AW-1727 .............

Evoked Cortical Response Audio-
metrics System

Contract NAS 8-31622
I

D

DOWEAVE, N. F., INC.
WAIVER NO. AW-1781 .............

Triaxial Fabrics for Space Suits
Contract NAS 9-14777

Page

1273

1331

1251

1291

E

ENERGETICS SCIENCE, INC.
WAIVER NO. W-1899 ............... 1349

Method and Device for the
Detection and Measurement
of Hydrazine Monomethyl
Hydrazine and Unsymmetrical
Dimethyl Hydrazine Vapors

Contract NAS 10-8982

ENVIRONMENTAL RESEARCH
INSTITUTE OF MICHIGAN

WAIVER NO. W-1832 ............... 1315
Method and Apparatus for Obtain-

ing Multispectral Signatures
Contract NAS 1-13128

F

FAIRCHILD INDUSTRIES
WAIVER NO. AW-1695 ............. 1247

Deployable Vector Magnetometer
Boom

RFP 5-40048-254

FORD MOTOR COMPANY
WAIVER NO. AW-1736 ............. 1271

Measurement of Hydroxyl Radicals
at 20 Km in the Atmosphere

Contract NAS 2-8789

1iv



FINDING LIST OF PETITIONERS--Continued

(1972 Regulations)

Page
FERMENTATION DESIGN, INC.

WAIVER NO. AW-1785 ............. 1293

Design of Space BiosynthesisSys-
tems

Contract NA'S 9-14961

FMC CORPORATION
WAIVER NO. AW-1515 ............. 1181

Water Purification by Means of
Ozonation,

RFP No. K-1058

G

GARRETT CORPORATION, THE
WAIVER NO. W-1806 ............... 1309

Solar Power Air-Conditioner
Using the Adsorption Process

Contract NAS 8-30758

GENERAL ELECTRIC COMPANY
WAIVER NO. W-1640 ............... 1231

Pin Root Composite Blade
Contract NAS 3-18021

WAIVEI_ NO. W-1641 ............... 1231
Composite Blade Platform
Contract NAS 3-18021

WAIVER NO. W-1642 ............... 1231
Composite Blade End Retainer
Contract NAS 3-18021

WAIVER NO. W-1643 ............... 1231
Composite Link Disc
Contract NAS 3-18021

WAIVER NO. W-1645 ............... 1231
Gas Turbine Engine No-burst

Disc
Contract NAS 3-18021

WAIVER NO. W-1646 ............... 1231
Variable Thrust Nozzle for a

Quiet Turbofan
Contract NAS 3-18021

WAIVER NO. W-1647 ............... 1231
Variable Pitch Turbofan

Engine Coatrol
Contract NAS 3-18021

WAIVER NO. W-1648 ............... 1231
Spoked Composite Disc for a

Gas Turbine Engine
Contract NAS 3-18021

WAIVER NO. W-1649 ............... 1231
Composite Airfoil Construction
Contract NAS 3-18021

GENERAL ELECTRIC COMPANY---Con.
WAIVER NO. W-1650 ...............

Jet Engine Oil Cooling System
Contract NAS 3-18021

WAIVER NO. W-1651 ............... 1231
Lever-type Variable Pitch

Mechanism for Gas Turbine
Fan Blades

Contract NAS 3-18021

WAIVER NO. W-1656 ............... 1231
Variable Fan Nozzle, Low Noise

Gas Turbine Engine
Contract NAS 3-18021

WAIVER NO. W-1658 ............... 1231
Low Noise Gas Turbine Engine
Contract NAS 3-18021

WAIVER NO. W-1659 ............... 1231
Variable Core Nozzle
Contract NAS 3-18021

WAIVER NO. W-1667 ............... 1231
Gas Turbine Engine with Con-

verti,ble Accessories
Contract NAS 3-18021

WAIVER NO. W-1668 ............... 1231
An Integrated Ga_ Turbine

Engine-Nacelle
Contract NAS 3-18021

WAIVER NO. W-1698 .............. 1231
Variable Exhaust Nozzle for a

Reversible Pitch Fan Engine
Contract NAS 3-18021

WAIVER NO. W-1699 ............... 1231
Dual Output Variable Pitch

Turbofan Actuation System
Contract NAS 3-18021

WAIVER NO. W-1700 ............... 1231
Modified Root Design for a

Swing Desiga Composite Blade
Contract NAS 3-18021

WAIVER NO. W-1701 ............... 1231
Variable Exhaust Nozzle Flap

Seal
Contract NAS 3-18021

WAIVER NO. W-1702 ............... 1231
Short Field Engine Cycle
Contract NAS 3-18021

WAIVER NO. W-1703 ............ .... 1231
Jet Engine Oil Cooling System
Contract NAS 3-18021

Page

1231
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FINDING LIST OF PETITIONERS---Continued
(1972Regulations)

Page
GENERALELECTRICCOMPANY---Con.

WAIVERNO.W-1704............... 1231
Oas Turbine Engine Inlet Attach-

ment
Contract NAS 3-18021

WAIVER NO. W-1705 ............... 1231
Hydraulic Lock for a Fail-fixed

Electro Hydraulic Servo Valve
Contract NAS 3-18021

WAIVER NO. W-1706 ............... 1231
Method of Determining Turbine

Inlet Temperature
Contract NAS 3-18021

WAIVER NO. W-1707 ............... 1231
Automatic Thrust Measurement

Device
Contract NAS 3-18021

WAIVER NO. W-1708 ............... 1231
Low Torque Ball Spline Actuator
Contract NAS 3-18021

WAIVER NO. W-1709 ............... 1231
Hydraulic Supply System for

Variable Pitch Fans and
Variable Area Exhaust Nozzles

Contract NAS 3-18021

WAIVER NO. W-1710 ............... 1231

'Spherical Bearing Seat
Contract NAS 3-18021

WAIVER NO. W-1711 ............... 1231
Compensator for Temperature

Induced Density Effects in
Fuel Metering Systems

Contract NAS 3-18021

WAIVER NO. W-1712 ................ 1231

Density Compensator for Fuel
Metering System

Contract NAS 3-18021

WAIVER NO. W-1713 ............... 1231
Jet Engine 0il Cooling System
Contract NAS 3-18021

WAIVER NO. W-1714 ............... 1231
Hydraulic Balance Piston
Con,tract NAS 3-18021

WAIVER NO. W-1716 ............... 1263
Automatic Transponder Calibrator
Contract NAS 5-0034

WAIVER NO. W-1889 ............... 1327
Oxidation Corrosion Resistant

Superalloys and Coatings
Contract NAS 3-17815

GENERAL ELECTRIC COMPANY--Con.
WAIVER NO. AW-1914 .............

Fan Performance Improvement
for CF6-6 and CF6-50
Turbofan Engines

Contract NAS 3-20629, Supple-
ment Amendment No. 2

GRUMMAN AEROSPACE CORPORA-
TION

WAIVER NO. AW-1561 .............
Modification of the Lunar Module

Simulator Camera
Contract NAS 9-13693

H

Page

1333

1199

HARRIS, STEPHEN E.
WAIVER NO. W-1460 .............. 1167

Optical Radiation Frequency Con-
verter

Contract NGL-05-020-103

HONEYWELL, INCORPORATED
WAIVER NO. W-1518 ............... 1185

Control Apparatus Sensitive to
Eye Movement

Contract NAS 12-531

HONEYWELL INFORMATION SYSTEMS,
INC.

WAIVER NO. AW-1768 ............. 1289
Central Data Subsystem of the

Launch Processing System
Contract NAS 10-8900

HOPKINS UNIVERSITY, THE JOHNS
WAIVER NO. AW-1474 ............. 1169

Miniaturization of a Fixed Rate
Rechargeable Cardiac Pacemaker

Con,tract 1DP-_S-53475A

WAIVER NO. AW-1807 ............. 1311
Development of a Command System

for ,a Fully Implantable Human
Tissue Stimulator

Contract NAS 5-23732

HUGHES AIRCRAFT COMPANY
WAIVER NO. W-1683 ............... 1237

Liquid Crystal Light Valve for
Optical Data Processing System

Contract NAS 5-23192

HYCEL, INCORPORATED
WAIVER NO. AW-1673 ............. 1235

Development of a Personal Cardiac
Monitor Breadboard

RFP 9-B6721-7-5-33P

lvi



FINDING LIST OF PETITIONERS---Continued
(1972Regulations)

Page
J

J. W. MICROELECTRONICS, IN-
CORPORATED

WAIVER NO. W-1545 ............... 1193

Complex Coordinator
Contract NAS 1-11410

JANSSON, DAVID G.
WAIVER NO. W-1689 ............... 1241

Respiratory Protective Device
Contract NAS 12-2265

K

KIRKPATRICK, GEORGE M.
WAIVER NO. W-1365 ............... 1157

Method and Means for Suppressing
Ground Clutter in Airborne Radar

Contract NAS 12-2032

L

LIFE SYSTEMS, INC.
WAIVER NO. AW-1762 ............. 1283

In-Situ Calibration Technique
Contract NAS 9-14658

LrrroN SYSTEMS, INC., GUIDANCE
AND CONTROL SYSTEMS DIVISION

WAIVER NO. AW-1723 ............. 1265
Preliminary Design of a Redundant

Strapped Down Inertial Navi-
gation Unit Using Two-Degree-
of-Freedom Tuned Gimbal
Gyroscope

Contract NAS 1-13847

LOCKHEED MISSILES & SPACE
COMPANY, INC.

WAIVER NO. AW-1747 ............. 1279

Encapsulation of Silicon Solar Cells
and Modules for Space Use

Contract JPL FD-6-0451

M

MARTIN MARIETTA CORPORATION
WAIVER NO. W-1610 ............... 1223

Overwrapped Pressure Vessel
Contract NAS 9-12540

MASSACHUSETTS INSTITUTE OF
TECHNOLOGY

WAIVER NO. W-1554 ............... 1195
First-Order Phase-Lock Loop
Con,tract NAS 9-4065

WAIVER NO. W-1891 ............... 1329
A Charge-Flow Transistor and

Instrument Embodying the Same
Contract NSG-3061

Page
McDONNELL DOUGLAS CORPORA-

TION
WAIVER NO. W-1399 ............... 1159

Process and Apparatus for Analyz-
ing Specimens for the Presence of
Micro-organisms Therein

Contract NAS 9-10516

WAIVER NO. AW-1517 ............. 1183
Development of Diagnostic Capa-

bility of Microbial Load Monitor
Contract NAS 9-11877, Contract

Extension CC#2

WAIVER NO. W-1595 ............... 1221
Antimicrobial 'Susceptibility

Process and System
Contract NAS 9-11877

O

OHIO STATE UNIVERSITY RE-
SEARCH FOUNDATION, THE

WAIVER NO. W-1787 ............... 1305
Semi-Automatic Aircraft Control
Contract NAS 9-8954

OWENS-ILLINOIS INCORPORATED
WAIVER NO. AW-1589 ............. 1209

Study to Evaluate the Feasibility
of Producing in Space Improved
Glass for Laser Applications

RFP No. 1A-6-2336-40 (JPL)

WAIVER NO. AW-1690 ............. 1243
Improved Glasses for Laser

Application
RFP BQ6-8449-01/JPL 954171

WAIVER NO. AW-1693 ............. 1245
Application of Thick Film

Technology to Space-type
Solar Cell Application

RFP 3-356551Q

P

PENNWALT CORPORATION
WAIVER NO. W-1856 ...............

Aqueous Vinylidene Fluoride
Polymer

Contract NAS 9-14403

R

RCA CORPORATION
WAIVER NO. AW-1599 .............

A Study to Define Spacecraft
Performance Requirements for
Earth Observatory Satellite

1323

1211
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FINDING LIST OF PETITIONERS---Continued
(1972Regulations)

Page

RCA CORPORATION--Con.
WAIVER NO. AW-1599--Con.

RCA Subcontract Proposal 102099A
under NASA Prime Contract
NAS 5-20074 with ITEK Corpo-
ration

WAIVER NO. AW-1612 ............. 1215
Epitaxial Solar Cell Fabrication
RFP No 3-556258-Q

WAIVER NO. AW-1753 ............. 1299
Large Area silicon 'Sheet Task;

Inverted Stepanov Silicon
Growth Method

Contract NAS 7-100, JPL 954465

ROCKWELL INTERNATIONAL CORPO-
RATION

WAIVER NO. W-1734 ............... 1269
Electrodynamic Transducers for

Inspecting Porous Materials
Contract NAS 9-14000

RUSK, STANLEY $.
WAIVER NO. W-1890 .............. 1345

Commutated Data Record
Circuit

Contract NAS 2-6573

SCHNEIDER, RICHARD T.
WAIVER NO. W-1875 ............... 1325

Safety Flywheel
Contract NGL 100-005-089

SHER, ARDEN
WAIVER NO. W-1821 ............... 1313

Apparatus for Converting Radiant
Energy to Electrical Energy

Contract NSG-1173

SPACE APPLICATIONS, iNCOR-
PORATED

WAIVER NO. AW-1507 ............. 1177
Development of a Remote Gas

Filter Correlation Sensor
Contract NAS 1-12048

SPIELVOGEL, LAWRENCE G.,
INCORPORATED

WAIVER NO. AW-1541 ............. 1191
Study of Solar Powered Heating/

Cooling Systems for Residential
Applications

RFP No. 8-1-2-50-23800

STINSON AIRCRAFT INCORPORATED
WAIVER NO. W-1430 ...............

Flexible Wall Divided Flow Pres-
sure Vessel

Contract NAS 2-6611

Page

1163

T

TELEDYNE CONTINENTAL MOTORS,
AIRCRAFT PRODUCTS DIVISION

WAIVER NO. AW-1764 .............
Exhaust Emission Reduction for

Intermittent Combustion Air-

craft Engine
Contract NAS 3-19755

1285

TRW, INCORPORATED
WAIVER NO. W-1481 ............... 1171

Superalloy Powder Materials
Having Improved Stress Rupture
Properties

Contract NA'S 3-13488

WAIVER NO. W-1557 .............. 1197
Bootstrap Optimal Signal Com-

biner for Coherent Noise Environ-
merits

Contract NAS 8-28300

TRW, INC./TRW SYSTEMS GROUP
WAIVER NO. W-1744 ...............

Capillary Flow Weld-Bonding
Contract NAS 1-11689

WAIVER NO. W-1746 ................
Flat-Plate Heat Pipe
Con,tract NAS 5-11476

1277

1297

U

UNITED TECHNOLOGIES CORPORATION
WAIVER NO. W-1850 ...............

Photolytic Production of
Hydrogen

Contract NAS 1-13291

WAIVER NO. W-1886 ..............
High Impact Strength

Silicon Nitride
Contract NAS 3-19731

1321

1343

UNIVERSITY OF WISCONSIN
WAIVER NO. W-1529 ............... 1189

A One-Dimensional Multimode
and Multistate Oscillator

Contract NGR-50-002-160

lviii



FINDING LIST OF PETITIONERS--Continued

(1972 Regulations)

Page
UNIVERSITY OF WISCONSIN--Con.

WAIVER NO. W-1613 ............... 1225

Neuristor R-Junction

Contract NGR-50-002-160

WAIVER NO. W-1793 ............... 1295

An Unobtrusive Wearable Device for

the Detection and Suppression of

Epileptic Seizures
Contract NGR-50-002-160

Page
UNIVERSITY OF WISCONSIN--Con.

WAIVER NO. W-1876 .............. 1341
Design for Joint Prosthesis

for Interfacial Stability
Contract NAS 5-23500

V

VANDERBILT UNIVERSITY
WAIVER NO. W-1418 ............... 1161

Hypocycloidal Pinch Device
Contract NGR-43-002-031

12/29/78 lix Ch. 14





FINDING LIST OF WAIVER NUMBERS

(1977 Regulations)

For List of Waiver Cases not Digested in the Publication, See Appendix B

Waiver

W-1928

W-1932
W-1935

AW-1939
W-1942
W-1945
W-1956
W-1957
W-1968

AW-1969

Petitioner

Westinghouse Electric Corporation
California Institute of Technology
Lien C. Young
General Electric Company
University of Miami
General Motors Corporation
University of Denver

Do.

Warren and Williams Associates, Inc.
Texas Instruments Incorporated

Disposition

Granted
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Page

1357
1359
1361
1363
1367
1369
1371
1375
1379
1381

lxi
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FINDING LIST OF PETITIONERS

(1977 Regulations)

For List of Waiver Cases not Digested in the Publication, See Appendix B

Page
C

CALIFORNIA INSTITUTE OF TECH-
NOLOGY

WAIVER NO. W-1932 .............. 1359
Apparatus for Generating

Seismic Signals
Contract NAS 7-100

G

GENERAL ELECTRIC COMPANY
WAIVER NO. AW-1939 ............. 1363

Short Core Exhaust Perform-
ance Concept

Contract NAS 3-20629, Amend-
ment No. 6, 'Subtask 2.2
(RFQ 3-831628Q)

GENERAL MOTORS CORPORATION
WAIVER NO. W-1945 .............. 1369

Gas Turbine Combuster
Mounting

Contract NAS 3-20037

T

TEXAS INSTRUMENTS INCORCORPATED
WAIVER NO. AW-1969 ............ 1381

Simultaneous, Multiple, In-
dependently Steered Beam
Study for Airborne Elec-
tronically Steerable
Phased Array Program

Contract RFQ No. 8-1-8-EC-
14332-AP25J

Page
U

UNIVERSITY OF DENVER
WAIVER NO. W-1956 .............. 1371

Temperature Monitor
Contract NAS 9-15206

WAIVER NO. W-1957 .............. 1375
Vital Signs Monitor
Contract NAS 9-15206

UNIVERSITY OF MIAMI
WAIVER NO. W-1942 .............. 1367

A Compact Infrared Turbidity
Meter

Contract NAS 10-8795

W

WARREN AND WILLIAMS ASSOCIATED,
INC.

WAIVER NO. W-1968 .............. 1379
Solar Energy Compensator

System
Contract CC60966A

WESTINGHOUSE ELECTRIC COR-
PORATION

WAIVER NO. W-1928 .............. 1357
CMOS Analog Multiplier for

CCD Signal Processing
Contract NAS 1-13674

Y

YANG, LIEN C.
WAIVER NO. W-1935 .............. 1361

Air Purification System Using
Cryogenic Technique

Contract NAS 7-100

12/29/78 lxiii Ch. 14
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_._2E_)_NG ?._GF _LANK NOT FILM_ Waiver No. W-1786
i

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PETITIONER:

INVENTION :
DECISION :

California Institute of Technology

Automated Mass Spectrometer Analysis

Petition GRANTED, Domestic Rights

SUBPART 1245.1, NASA Patent Waiver Regulations (1972)

PUBLIC HEALTH SECTION 1245.105(b)(3)--Mass spectrometer to provide biomedical analysis
of fluids at low cost.

WAIVER AS NECESSARY INCENTIVE--Aggressive licensing efforts resulted in requests for

licenses to practice the invention by several companies; waiver is found as necessary to call forth

risk capital for development and marketing; waiver provides assurance of early product introduc-

tion in the marketplace.

FINDINGS AND RECOMMENDATION OF THE INVENTIONS AND CONTRIBUTIONS
BOARD:

The petitioner, California Institute of Technology,
is a contractor of the National Aeronautics and

Space Administration under contract NAS 7-100.

The petition was made for waiver of domestic rights
of the United States in the inven,tion described be-

low. The invention was made in the performance of

work required under the above-identified contract

and in the manner specified in section 305 (a) of the

National Aeronautics and Space Act of 1958 as de-

termined by the Administrator. The petition was

considered by the Inventions and Contributions
Board on September 30, 1977.

The Board, having considered the allegations and
claims of the petitioner, is unable to make all of the

findings required under section 1245.105(b) of the

NASA Patent Waiver Regulations (1972). In par-

ticular, pursuant to section 1245.105(b)(3) of the

Regulations, the invention is found to directly con-
cern the public health. The Board, however, recom-
mends grant of waiver of domestic rights as pro-
vided by section 1245.105(c) of the Regulations on
its further finding that waver is a necessary incen-

tive to call forth risk capital and expense to bring
the invention to the point of practical application.
The Board's findings of fact and recommendation
are set forth below.

The invention relates to an automated focal plane

mass spectrometer analysis system. In this system,

small volumes of volatizable samples are automati-

cally analyzed to simultaneously determine each sam-
ple's components and their abundances with a high

degree of accuracy, with minimum operator atten-

tion, and with a high sample completion rate. Each

of the samples is analyzed in a double focusing mass

spectrometer whose output is in the form of separate
ion beams, all of which are simultaneously focused

in a focal plane. Each ion beam is indicative of a

different sample component or different fragments
of one or more sample componen*s, and the beam
intensity is related to the relative abundance of the

sample component. The system also includes an elec-
tro-optical ion detector which automatically and
simultaneously converts the ion beams into electron

beams which in turn produce a related image which
is transferred to the target of a vidicon unit. The

latter converts the images into electrical signals
which are supplied to a data processor. The system
is under the control of a master control unit, which

in addition to monitoring and controlling various
power sources, controls the automatic operation of
the system.

The automated mass spectrometer provides low cost

capability for paramedical analysis in the clinical

laboratory. For example, an amino acid analysis cur-
rently costs in excess of $100 and requires 6 to 8
hours of analytical time. The subject mass spec-
trometer system is envisaged to provide the same
analysis in about 1 minute. The invention therefore

may strongly impact in the area of clinical analysis
and biomedical research. The extreme sensitivity
provided by the system appears to be unachievable

by any other available technique. In view of the
above, the Board finds pursuant to section 1245.-
105(b) (3) of the Waiver Regulations that the in-
vention directly concerns the public health, public
safety, or public welfare.

The Board, having considered the relationship of the

invention to the health, safety, and welfare of the
general public, nevertheless finds pursuant to section
1245.105(c) of the Regulations that waiver is a

necessary incentive to c_ll forth risk capital and
expense to bring the invention to the point of prac-
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tical or commercial application. Petitioner is not a
manufacturing concern and therefore intends to
transfer this technology to the public sector by li-
censing others to practice the invention. As a result
of its licensing efforts to date, petitioner has re-
ceived requests for licenses from several companies,
one of which is prepared to invest a large sum of
money for commercialization of the mass spectrome-
ter. Petitioner expects that its licensing negotiations
will be completed shortly so that commercial devel-
opment of the invention should be underway by the
licensee at an early time.

Petitioner is deemed best able to license this inven-
tion inasmuch as it has received earlier waiver to

an optical detector device which is a component of
the subject automated mass spectrometer. Licensing
of the inventions together provides the assurance
that a mass spectrometer system would be developed
in the best mode of operation, since a licensee would
have proprietary rights to all essential components
of the system. Waiver of rights therefore is found
to be a necessary incentive to call forth risk capital
and expense to bring the invention to the point of
practical or commercial application at an early time.

The Board concludes that the interests of the United
States would best be served by waiver of rights,
and recommends _hat the petition for waiver of
domestic rights be GRANTED.
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WaiverNo.W-1872

NATIONALAERONAUTICSANDSPACEADMINISTRATION

PETITIONER: CaliforniaInstituteofTechnology
INVENTION: Bagfor StoringWholeBlood
DECISION: PetitionDENIED,DomesticRights

SUBPART1245.1,NASA PatentWaiverRegulations(1972)

PUBLIC HEALTH SECTION 1245.105(b)(3)--Method of storing whole blood may extend shelf
life and promote efficient utilization of a vital resource.

WAIVER AS NECESSARY INCENTIVE--Plans and intentions of petitioner do not establish
that the invention will be made available to the public at an early time.

FINDINGS AND RECOMMENDATION OF THE INVENTIONS AND CONTRIBUTIONS
BOARD:

The petitioner, California Institute of Technology,
is a contractor of the National Aeronautics and
Space Administration under contract NAS 7-100.
The petition was made for waiver of domestic rights
of the United States in the invention described be-
low. The invention was made in the performance of
work required under the above-identified contract
and in the manner specified in section 305 (a) of the
National Aeronautics and Space Act of 1958 as de-
termined by the Administrator.

The petition was considered by the Inventions and
Contributions Board on March 7, 1978. The Board,
having considered the allegations and claims of the
petitioner found that the invention is of the type
for which waiver is proscribed by section 1245.-
105(b) (3) and section 1245.105(c) of the NASA
Patent Waiver Regulations (1972). Specifically, the
Board found pursuant to section 1245.105(b)(3) of
the Regulations that the invention directly concerns
the public health. In addition, petitioner did not
show to the Board's satisfaction that waiver is a
necessary incentive to call forth risk capital and ex-
pense to bring the invention to the point of practical
application as required by section 1245.105(c).

Petitioner, having been promptly notified of the
Board's adverse findings, did not request reconsid-
eration within the time period set by the Board. The
Board's findings and recommendation are set forth
below.

The invention relates to an improved blood storage
bag which extends the shelf life of buffered blood.
It is known that sodium bicarbonate (NaHCOa)
added as a buffer to whole blood maintains a desired
ph level during storage. By the addition of such a
buffer, blood can be preserved with good viability for
about 42 days. However, the buffer releases CO2
during storage which, if not removed at a con-
trolled rate, causes the ph of the blood to change to
a value which rapidly damages the blood. Storage of

blood in conventional blood bags in which the buffer
is added does not show an increase in the storage
life due to the uncontrolled C02 release. The subject
invention utilizes a medically approved plastic PVC
material for blood bags, and by a novel design, per-
mits the diffusion of C02 from the bag at a con-
trolled rate; it also provides sufficient strength to
withstand rough handling of the bag without being
ruptured. More particularly, the bag is of waffle-
type construction having thin (6 mils) and thick
(50 mils) regions. It is through these thinner re-
gions that the CO2 (slowly) diffuses to the atmos-
phere. Application of the invention will promote the
efficient and economical utilization of our national
blood resource. Accordingly, the Board finds, pur-
suant to section 1245.105(b)(3) of the Patent
Waiver Regalations, that the invention directly con-
cerns the public healt h .

The Board is unable to find under section 1245.-
105(c) of the Patent Waiver Regulations that
waiver is a necessary incentive to call forth risk
capital and expense to bring the invention to the
point of practical application. Petitioner's plans and
intentions do not establish that waiver would ma-
terially advance the development of the invention,
or that the invention will be worked at the earliest
practicable time. The Board is advised by petitioner
that it is not likely to continue its efforts to license
the practice of the invention in view of the lack of
interest on the part of those companies that it has
already contacted. Moreover, petitioner has not in-
dicated what other action it would take to solicit
support toward further development of the invention
so that its benefits would be made available to the
public at an early time.

The Board concludes that the interests of the United
States would not be served by waiver of rights, and
recommends that the petition for waiver of domestic
rights be DENIED.
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Waiver No. W-1876

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PETITIONER:
INVENTION :
DECISION :

University of Wisconsin
Design for Joint Prosthesis for Interfacial Stability
Petition GRANTED, Domestic Rights

SUBPART 1245.1, NASA Patent Waiver Regulations (1972)

PUBLIC HEALTH SECTION 1245.105(b)(3)--Implantable hip joint is found to directly concern
public health.

WAIVER AS A NECESSARY INCENTIVE SECTION 1245.105(c)mPetitioner will work with
licensees to develop the invention and conduct testing for FDA approval.

FINDINGS AND RECOMMENDATION OF THE INVENTIONS AND CONTRIBUTIONS
BOARD:

The petitioner, University of Wisconsin, is a con-
tractor of the National Aeronautics and Space Ad-
ministration under contract NAS 5-23500. The
petition was made for waiver of domestic rights in
the invention described below. The invention was
made in the performance of work required under the
above-identified contract and in the manner specified
in section 305(a) of the National Aeronautics and
Space Act of 1958 as determined by the Administra-
tor. The petition was considered by the Inventions
and Contributions Board on October 25, 1977.

The Board, having considered the allegations and
claims of the petitioner, is unable to make all of the
findings under section 1245.105(b) of the NASA
Patent Waiver Regulations (1972). Specifically, the
invention is found to be of the type proscribed by
section 1245.105(b)(3) of the Waiver Regulations
as it directly concerns the public health. However,
pursuant to section 1245.105(c) of the Regulations,
the Board finds that the public interest would best
be served by waiver of rights. The Board's findings
of fact and recommendation are set forth below.

The invention relates to an improved joint prosthesis
for providing better interracial stability, improved
load transfer, and improved cement bonding. This
hip replacement design overcomes loosening of the
implant because of improved stability through maxi-
mum contact area, even distribution of stresses, no
direct contact between cement and bond, and long-
term stability by ingrowth of the bone into the pores
of a polymer sheath which is inserted within the
bone structure. The even distribution of forces that
occur at the cement-sheath-bone interface maximizes

contact area, thus preventing high stress concentra-
tion points. The invention was developed under a
NASA program which was directed to the applica-
tion of aeronautical and space technology to bio-
medicine. The University of Wisconsin is one of
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several biomedical application teams under contract
with NASA to transfer space technology to the pri-
vate sector. Accordingly, the Board finds pursuant to
section 1245.105(b)(3) of the Waiver Regulations
that the invention directly concerns the public
health.

The Board, having considered the relationship of
the invention to the public health, nevertheless finds
under section 1245.105 (c) of the Waiver Regulations
that waiver is a necessary incentive to call forth
risk capital and expense to bring the invention to
the point of practical application. Petitioner is not
a manufacturing concern and therefore intends to
transfer the technology of the invention to the pub-
lic sector by licensing others to practice the inven-
tion. To this end, petitioner has contacted several
manufacturers, two of which have expressed an in-
terest in funding further development of the pros-
thesis design concept. Petitioner has not entered into
negotiations with such companies in view of the
indeterminate nature of the waiver status for the
invention; however, on grant of waiver, petitioner
intends to negotiate licenses with these companies
in order to achieve early commercialization of the
invention. Petitioner's plan is to seek strong finan-
cial backing from a manufacturer to construct the
device and carry out the required clinical testing.
The University of Wisconsin's role in this process
will be to coordinate and facilitate the commer-
cialization process and to supply such technical ex-
pertise as is needed to bring the invention to the
point of practical application. Under petitioner's
continued efforts to prove the feasibility of the de-
sign concept, it has identified an ion bombardmeat
technique which was perfected at the NASA Lewis
Research Center and which appears to solve one of
the major problems of implants. This technique
which uses ion beams produces micropores in the
sheath component of the prosthesis permitting the
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tissue to fill such pores, thus producing a tight and
permanent attachment. A significant expenditure of
funds is required to further develop the prosthesis
design, including testing for FDA approval. Such in-
vestment is not likely to occur unless petitioner
acquires proprietary commercial rights in the
invention.

On grant of the waiver, the University of Wisconsin
will assign the rights to the invention to the Wis-
consin Alumni Research Foundation whose respon-
sibility is to solicit licenses and to conduct licensing
negotiations. The foundation has been associated
with the university since 1925 for the purpose of
licensing university inventions. The foundation has
full-time personnel involved in invention develop-
ment and licensing activities. The policy of the
foundation is to grant licenses which will result in
the broadest distribution of products embraced by
the invention. Exclusive licenses are granted only
when substantial development work must be com-
pleted before the invention can be brought to produc-
tion for distribution to the public and when such
license, for at least a limited period, is necessary to

induce the licensee to undertake the development
work. The policy of the foundation, however, is to
grant nonexclusive licenses. Licenses are granted on
the basis of reasonable royalties consistent with the
normal trade practice. The inventor is awarded a
percentage of net royalties and the balance turned
over to the University of Wisconsin for scientific
investigation and research.

NASA has evaluated the program out of which the
invention arose and considers the project complete.
Thus, no further Government funding wili be pro-
vided for development of the invention. Waiver of
rights would accordin,gly provide the incentive for
petitioner to continue its own efforts to obtain
patent coverage at its own expense and to license
the invention so that its benefits might be made

available to the public at an early date.

The Board concludes that the interests of the United

States would best be served by waiver of rights to
this invention, and recommends that the petition
for waiver of domestic rights be GRANTED.
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Waiver No. W-1886

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PETITIONER: United Technologies Corporation
INVENTION : High Impact Strength Silicon Nitride
DECISION : Petition GRANTED, Domestic Rights

SUBPART 1245.1, NASA Patent Waiver Regulations (1972)

PUBLIC WELFARE SECTION 1245.105(b)(3)--Strong relationship found in support of the

national energy program where invention improves gas turbine efficiency.

WAIVER AS NECESSARY INCENTIVE_R. & D. to continue under privately funded company

program.

FINDINGS AND RECOMMENDATION OF THE INVENTIONS AND CONTRIBUTIONS
BOARD:

The petitioner, United Technologies Corporation, is
a contractor of the National Aeronautics and Space
Administration under contract NAS 3-19731. The
petition was made for waiver of domestic rights of
the United States in the invention described below.
The invention was made in the performance of work
required under the above-identified contract and in
the manner specified in section 305(a) of the Na-
Lional Aeronautics and Space Act of 1958 as de-
termined by the Administrator. The petition was
".onsidered by the Inventions and Contributions
Board on October 25, 1977.

rhe Board, having considered the allegations and
:laims of the petitioner, is unable to make all of the
_,ndings required under section 1245.105(b) of the
_'ASA Patent Waiver Regulations (1972). In par-
;icular, pursuant to section 1245.105(b)(3) of the
_egulations, the invention is found to directly con-
..ern the public welfare. The Board, however, rec-
*mmends grant of waiver of domestic rights as
_rovided by section 1245.105 (c) of the Waiver Reg-
dations on it_ further finding thai: waiver is a
tecessary incentive to call fo_h risk capital and
_xpense to bring the invention to the point of prac-
ical or comm_ercial application. The Board's findings
nd recommendation are set forth below.

:he invention relates to a process for improving the
mpact resistance of ceramics such as hot pressed
ilicon nitride. By this process, porous _ilicon nitride
_yers are formed on dense silicon nitride for im-.
roved impact strength. The process for making such
_yers comprises mixing silicon p._wder with silicon
itride powder and water and nitriding the powder
t L350 ° C for about 8 hours. As a result, an ex-
:-emely strong and porous coatng is achieved. The
lvention is expected to find application in the pro-
uction of aircraft gas turbine engine vanes and
lades.

NASA has determined'that there is a direct rela-
tionship of the invention to the national energy
program. The higher the operating temperature in a
gas turbine, the higher the efficiency. Ceramics, such
as the carbide and nitride of silicon, have the po-
tential of exceeding the useful operating tempera-
tures of metal turbine components. Ceramics are
therefore receiving much attention today for gas
turbine applications, whether they are for aircraft,
automative, or stationary power plants. Ceramics,
however, have one disadvantage in that they are
brittle and poor in impact resistance. Energy ab-
sorbing layers is one of the several concepts being
examined by NASA and its contractors to minimize
the brittleness problem. As such, the concept of the
inventions may have a significant impact on the
national energy program. The Board therefore finds
pursuant to section 1245.105(b)(3) of the Waiver
Regulations that the invention directly concerns the
public welfare.

The Board, having considered the relationship of
the invention to the national energy program, finds
pursuant to section 1245.105(c) of the Regulations
that waiver is a necessary incentive to call forth risk
capital and expense to bring the invention to the
point of practical or commercial application. Further
development work of the invention is required to
produce a ceramic turbine blade or vane which is
strong, impact resistan.t, and suitable for use .in gas
turbine engines. For example, rates of conversion,
temperatures of processing, and examination of
phase ratios are being explored by petitioner. One
of petitioner's divisicns is involved in research on
ceramic blades and forming attachments so that con-
tinued development of the invention would suitably
interface with the experience it has already ob-
tained. Petitioner estimates that because of the
unique problems of ceramic blades and vanes, wide
use of such materials in aircraft, power generation
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and ground vehicles may not occur for a decade.
Petitioner, however, stands ready to market or
license the invention should a demand for the coat-
ing arise. Based on petitioner's plans and projec-
tions, a major part of the program funding for the
development of silicon nitride for improved tough-
ness will be supported by petitioner. Petitioner
points out that in 1976 it had expended $10,000 on
this concept, and in 1977, petitioner's support for
the program has been at the rate of $100,000 per
year. On grant of waiver, petitioner will continue

to explore the concept of the invention at the same
or faster rate. Waiver of rights would provide the
incentive for petitioner to continue its efforts of
development in the interest of achieving low cost,
high impact blades and vanes.

The Board concludes that the interests of the United

States would best be served by waiver of rights,
and recommends that the petition for waiver of
domestic rights be GRANTED.
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PETITIONER :
INVENTION :
DECISION :

Waiver No. W-1890

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Stanley J. Rusk
Commutated Data Record Circuit
Petition GRANTED, Domestic Rights

SUBPART 1245.1, NASA Patent Waiver Regulations (1972)

WAIVER TO A COINVENTOR--Waiver may be granted to one of two coinventors where the
other inventor disclaims his interest in obtaining waiver.

FINDINGS AND RECOMMENDATION OF THE INVENTIONS AND CONTRIBUTIONS
BOARD:

The petitioner, 'Stanley J. Rusk, has requested waiver
of domestic rights to an invention that relates to
a method of pulse modulating data for tape record-
ing. The invention, described below, was made by
petitioner and Robert J. Fujimoto while employed
by Lockheed Missile and Space Company, Incor-
porated, a contractor of the National Aeronautics
and Space Administration under contract NAS
2-6573. The invention was made in the performance
of work required under the above-identified contract
and in the manner specified in section 305(a) of the
National Aeronautics and Space Act of 1958 as de-
termined by the Administrator. The petition was
considered by the Inventions and Contributions
Board on October 25, 1977.

The Board, having considered the allegations and
claims of the petition, makes the findings required
under section 1245.105(b) of the NASA Patent
Waiver Regulations (1972). The Board's findings of
fact and recommendation are set forth below.

Section 1245.105(b)(1). The invention relates to a
method of pulse modulating data for tape record-
ing. In tape recording, the normal output signal
from a modulator is a string of square waves. On
low-cost cassette recorders, this output signal is dis-
torted causing error during playback. The invention
embodies opposed pulse modulation of the square
wave to form trapezoidally shaped signals to match
and offset d.c. signal decay versus time that is caused
by the intrinsic i.nability of magnetic tape to re-
cord d.c. The invention resulted from work per-
formed for technical and launch support for the
solar pointing aerobee rocket control flight test pro-
gram. Clearly, the invention is not directly related
to a governmental program for creating, developing,
or improving products, processes, or methods for use
by the general public.

Section 1245.105 (b) (2) and section 1245.105 (b) (3).
The invention may find application in word process-
ing and computer devices where digital data is to

be recorded. As such, the invention is not likely to
be required by governmental regulations for use by
the general public, nor is it deemed to directly con-
cern the public health, public safety, or public
welfare.

Section 1245.105(b)(4). The invention is in the
field of technology relating to electronic circuitry.
This technology has been extensively developed over
the past 25 years as evidenced by the improvements
made in radio, TV, communication networks, and
computer systems. Research and development is con-
tinuing in this field by private industry to improve
miniaturization techniques and to make durable,
highly reliable integrated circuits and components.
Numerous companies are involved in the technology
of electronic circuitry such as Texas Instruments,
RCA, IBM, Motorola, to mention a few. Clearly, the
invention is not in a field of technology in which
there has been little significant experience outside
of work funded by the Government, or where the
Government has been the principal developer of the
field, and the acquisition of exclusive rights to the
invention would not confer on the petitioner a pre-
ferred or dominant position.

In view of the petitioners' plans and intentions to
bring the invention to the point of practical or com-
mercial application, the incentive provided by waiver
will increase the likelihood that the benefits of the
invention would be readily available to the public
at an early date. Petitioner, who is one of two co-
inventors, requested waiver of rights inasmuch as
the other coinventor and the contractor, Lockheed
Missile and Space Company, do not intend to seek
commercial rights to the invention. The latter par-
ties submitted statements to the Board giving up
any rights that they might have in the invention.
Petitioner plans to assemble the invention by adapt-
ing a Sony cassette recorder to an RCA micro-
processor since there is potentially a large market
for low-cost cartridge/cassette recording of corn-
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puterdata as in the word processing and computer
hobbyist markets. Petitioner's present effort is di-
rected toward exploiting digital recording of micro-
processor data. In addition to the assembly of parts,
the invention will require final production design
and packaging for specific applications. Petitioner
will apply for a patent to the invention at his own
expense on grant of waiver. He also intends to li-
cense the invention to manufacturers of recording

equipment. Waiver of rights would provide peti-
tioner with the incentive to continue to work the
invention so that its benefits might be made available
to the public at an early date.

The Board concludes that the interests of the United
States would best be served by waiver of rights to
this invention, and recommends that the petition.
for waiver of domestic rights be GRANTED.
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PETITIONER:
INVENTION:
DECISION:

WaiverNo.W-1897

NATIONALAERONAUTICSANDSPACEADMINISTRATION

CaliforniaInstituteof Technology
CoalDesulfurizationProcess
PetitionDENIED,DomesticRights

SUBPART 1245.1, NASA Patent Waiver Regulations (1972)

GOVERNMENT PROGRAM SECTION 1245.105(b)(1)--Methods of coal desulfurization are in-
tended for adoption by fuel processors.

PUBLIC HEALTH SECTION 1245.105(b)(3)--Burning of desulfurized coal will improve quality
of air.

WAIVER AS NECESSARY INCENTIVEmDevelopment of the invention is being supported by
NASA and the Bureau of Mines. Waiver is not seen to promote invention development with pri-
vate funds so long as the Government is continuing its R. & D. support.

FINDINGS AND RECOMMENDATION OF THE INVENTIONS AND CONTRIBUTIONS
BOARD:

The petitioner, California Institute of Technology,
is a contractor of the National Aeronautics and
Space Administration under contract NAS 7-100.
The petition was made for waiver of domestic rights
of the United States in the invention described be-
low. The invention was made in the performance
of work required under the above-identified contract
and in the manner specified in section 305(a) of the
National Aeronautics and Space Act of 1958 as de-
termined by the Administrator. The petition was
considered by the Inventions and Contributions
Board on April 5, 1978.

The Board found that the invention is of the type
for which waiver is proscribed by section 1245.-
105(b)(1), section 1245.105(b)(3), and section
1245.105(c) of the NASA Patent Waiver Regula-
tions (1972). Specifically, the Board found pursuant
to section 1245.105(b)(1) that the invention is di-
rectly related to a governmental program for creat-
ing, developing, or improving products, processes,
or methods for use by the general public. The Board
also found under section 1245.105(b)(3) that the
in*vention directly concerns the public welfare. In
addition, petitioner did not show to the satisfaction
of the Board that waiver is a necessary incentive to
call forth risk capital and expense to bring the in-
vention to the point of practical application as re-
quired by section 1245.105 (c).

Petitioner, having been promptly notified of the
Board's adverse findings, requested reconsideration
within the time period set by the Board. However,
petitioner did not file a statement within the pre-
scribed time as provided by section 1245.112 of the
Regulations setting forth its arguments on recon-

sideration. The Board's findings of fact and recom-
mendation are set forth below.

The invention relates to a method of removing or-
ganic sulfur from coal by the chlorinolysis of coal
at moderate temperature and at atmospheric pres-
sure. 'Specifically, chlorine gas is bubbled through
a slurry of moist coal to produce a chlorinated sol-
vent. The inorganic and organic sulfurs are then
converted to sulfate sulfur and removed by leaching
in water. The chlorinated coal is then separated,
hydrolyzed and dechlorinated by heating at 400 ° to
500 ° C. By this process, more than 70 percent total
sulfur can be removed from the treated coal. The
invention resulted from the performance of work
supported by the NASA Office of Energy Programs
relating to energy technology applications. An ob-
jective of this task is to apply space and aeronautical
technology to the solution of problems in the civil
sector, and to assure effective use of the aerospace
capabilities and experience of NASA in direct sup-
port of the national energy research and develop-
ment needs. Under this applications effort, NASA
is currently funding coal desulfurization research
in conjunction with support from the Department
of Interior, Bureau of Mines. Inasmuch as the re-
sults of the laboratory tests are encouraging, there
is planned involvement of other Government agen-
cies and private industry to suppor£ this effort to
large-scale development and demonstration facilities
for commercial end use. Accordingly, the Board
finds, pursuant to section 1245.105(b)(1) of the
NASA Patent Waiver Regulations, that the inven-
tion is directly related to a governmental program
for creating, developing, or improving products,
processes, or methods for use by the general public.

12/29/78 1347 Ch. 14



Waiver No. W-1897

Although the invention is in the formative stage
of development should it become technically and
commercially viable, the process would enable direct
burning of high-sulfur coal in utility and industrial
coal-fired power plants for the generation of elec-
tricity. Presently, Federal standards limit the
amount of sulfur-dioxide which can be emitted from
coal-burning power plants. These restrictions are
met by the use of low-sulfur coal or the use of costly
stack-gas clean-up systems. Desulfurization of coal
will therefore be a significant factor in meeting air
pollution standards and in providing an effective
low-cost process for the utilization of the vast U.S.
reserves of high-sulfur coal to meet expanding en-
ergy requirements. As such, the Board finds, pur-
suant to section 1245.105(b)(3) of the NASA Pa-
tent Waiver Regulations, that the invention directly
concerns the public health or public welfare.

The Board, having considered petitioner's plans and
intentions to work the invention, is unable to find

under section 124_.105(c) of the Patent Waiver
Regulations that waiver is a necessary incentive to
call forth risk capital and expense to bring the in-
vention to the point of practical application. Peti-
tioner's plans and intentions do not establish that
the invention will be worked at the earliest practical
time. Both NASA and the Bureau of Mines are en-

gaged in furthering development of t_Sject coal
desulfurization process. Also, other Government sup-
port (Department of Energy) as well as industry
participation are being invited to further develop
the concept for end commercial use. The coal energy
task is therefore a viable Government project under
which the subject invention is likely to be further
developed to the point of practical application.

The Board concludes that the interests of the United

States would not be served by waiver of rights, and
recommends that the petition for waiver of domestic
rights be DENIED.



WaiverNo.W-1899

NATIONALAERONAUTICSANDSPACEADMINISTRATION

PETITIONER: EnergeticsScience,Incorporated
INVENTION: MethodandDevicefor the DetectionandMeasurementof HydrazineMonomethylHy-

drazineandUnsymmetricalDimethylHydrazineVapors
DECISION: PetitionGRANTED,DomesticandForeignRights

SUBPART1245.1,NASA PatentWaiverRegulations(1972)

PUBLIC HEALTH SECTION 1245.105(b)(3)_Detector for Hydrazine not found to directly con-
cern public health as commercial use of the gas is very limited.

PLANS AND INTENTIONS-Petitioner, a small business concern, requires proprietary rights in

the invention to recover its investment capital for development.

,\

FINDINGS AND RECOMMENDATI_ONS OF THE
BOARD:

INVENTIONS AND CONTRIBUTIONS

The petitioner, Energetics Science, Inc., is a con-
tractor of the National Aeronautics and Space
Administration under contract NAS 10-8982. The
petition was made for waiver of domestic and for-
eign rights of the United States in the invention
described below. The invention was made in the
performance of work required under the above-
identified contract and in the manner specified in
section 305(a) of the National Aeronautics and
Space Act of 1958 as determined by the Administra-
tor. The petition was considered by the Inventions
and Contribtdions Board on December 15, 1977.

The Board, having considered the allegations and
claims of the petitioner, makes all the findings re-
quired under section 1245.105(b) and section
1245.106 of the NASA Patent Waiver Regulations
(1972). The Board's findings and recommendations
are set forth below.

'Section 1245.105(b)(1). The invention relates to
the detection of fuels in the hydrazine family such
as anhydrous hydrazine (N2H4), monomethyl hy-
drazine (MMH), and unsymmetrical dimethyl hy-
drazine (UDMH). The vapors of these fuels are
corrosive, explosive, and toxic with maximum long-
term exposure concentrations established by OSHA
of 0.2 parts per million for MMH, .015 for UDMH,
and 1 PPM for N2H4. The method and operating
principle of the invention is an electrochemical cell.
The hydrazine is reacted at a catalytically active
electrode in aqueous electrolyte, and the process is
carried out at a potential controlled diffusion elec-
trode. The invention was made under a contract at
the Kennedy Space Center (KSC) to develop and
test an engineering prototype hydrazine sensor
which is accurate, reliable, simple to operate and
mantain, and cost effective. A hydrazine detector
having such characteristics is essential since future

programs at KSC involve the use of large quantities
of hypergolic propellants. Accordingly, the invention
is not directly related to a governmental program
for creating, developing, or improving products,
processes, or methods for use by the general public.

Section 1245.105 (b) (2) and section 1245.105 (b) (3).
The invention may find utility as an apparatus for
detecting, monitoring, and analyzing hydrazine va-
pors. Within the United States hydrazine gas is
produced primarily at missile propellant manufac-
turing plants. Commercial use of the gas is therefore
very limited. As such, the invention is not considered
to have a direct or significant impact on the health,
safety, or welfare of the general public. While
numerous hydrazine detectors are available, their
lack of repeatability renders the units unsuitable for
use with automated checkout systems, and their cost
and complexity prohibit coverage of all possible leak
locations. It is therefore a novel feature of this in-
vention to provide low-level and continuous measure-
ment of hydrazine vapor in air. In view of the above,
the Board is unable to find that the invention
directly concerns the public health, public safety, or
public welfare, or that it would be required by gov-
ernmental regulations for use by the general public.

Section 1245.105(b)(4). The invention is in the
field of electrochemistry as it relates to analytical
instrumentation. Petitioner has previously developed
devices which detect and monitor various noxious
gasses. The subject invention is directed to a spe-
cific apparatus and method which utilizes a three-
electrode electrochemical system to provide con-
tinuous measurement and portability. The tech-
nology of gas monitoring is highly developed as
evidenced by the several subclasses of patents relat-
ing to such devices listed in the U.S. Patent and
Trademark Office Manual of Classification of Pa-
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tents. Also, various trade journals in the electro-
chemical field list numerous sources of monitoring
devices which cover a broad spectrum of gas and
fluid detection systems. Accordingly, the invention is
not in a field of technology in which there has been
little significant experience outside of work funded
by the Government, or where Che Government has
been the principal developer of the field, and the ac-
quisition of exclusive rights in the invention would
not confer on the petitioner a preferred or dominant
position.

In view of petitioner's plans and intentions to bring
the invention to the point of practical application,
.the incentive provided by waiver will increase the
likelihood that the benefits of the invention would
be available to the public at an early date. Petitioner
is a small business concern which intends to invest
the necessary capital to produce and support a line
of instrumentation to detect hydrazine vapor. This
invention will complement its line of commercial air
pollution monitors and analysis systems. Both con-
tinuous fixed installation and portable installation
are under consideration at this time. Marketing of
the invention will be done through petitioner's dis-
tribution outlets and sales representatives. Because
of petitioner's small business status, it requires

property rights in any patent that might be obtained
in order to justify commercial exploitation of the
invention. Waiver of rights would therefore provide
the incentive for petitioner to continue its efforts to
develop and market the invention for both govern-
mental and commercial applications.

Petitioner has requested waiver of foreign rights in
Japan, Germany, France, England, Italy, and Swe-
den. Presently, 25 percent of petitioner's sales are
outside of the United States, and it plans expan-
sions of such foreign sales. Petitioner plans to
manufacture equipment utilizing the subject inven-
tion within the United States for sale abroad. The

production of devices in the United States and the
sale abroad would impact favorably on the U.S.
economy in terms of increasing the number of jobs
as well as improving the trade posture of the United
States. Accordingly, the Board finds, pursuant to
section 1245.106 of the Waiver Regulations, that
waiver of foreign rights is consistent with the eco-
nomic interests of the United States.

The Board concludes that the interests of the United
States would best be served by waiver of rights, and
recommends that the petition for waiver of domestic
and foreign rights be GRANTED.
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CHAPTER V--NATIONAL AERONAUTICS
AND SPACE ADMINISTRATION

PART 1245--PATENTS

Subpart 1--Patent Waiver Regulations

AGENCY: National Aeronautics and

Space Administratlon.

ACTION: Final regulations.

SLrMMARY: The National Aeronautics

and Space Administration _NASA_ final-

Izes revision to its Patent Veaiver Regu-

lations. This revision, along with revi-

sions to the NASA Procurement Regula-

tions (NASA PR 9-107 and 9-109; PRD
76-14) provides greater uniformity, to
the extent consistent with the require-
ments of section 305 of the National
Aeronauti:s and Space Act of 1958 (42
U.S.C. 2457), between certain policies.
practices, and procedures followed by
NASA and other agencies in the imple-
mentation of the revised Presidential
Memorandum and Siatem_.nt of Govern-
ment Patent Policy, August 23, 1971 (36
FR 16887-16892_.

EFFECTIVE DATE: November 3, 1977.

ADDRESS: General Counsel, National
Aeronautics and S,_ace Administration,
Washington, D.C. 20546.

FOR FURTHER INFORMATION CON-

TACT :

Robert F. Kempf, 202-755-3932.

SUPPLEZIENTARY INFORMATION:
On May 18. 1977, a notice of proposed
revisions to the NASA Patent Waiver

Regulations was published in the FEDERAL
REC, ZSTER _42 FR 25508-25513). The pur-
pose of the revision is (1) to uniformly
adopt, to the extent consistent with
statute, the policies, practices, and pro-
cedures in hnplementing the aforesaid

Presidential Statement, _2) modify cer-
tain internal handling procedures for
waiver petitions submitted to NASA, and
(3_ set forth NASA's policy with respect
to waiver under contracts for research,

development, or demonstration work
awarded by NASA on behalf of the Ener-
gy Research and Development Adminis-
tration _ERDA_ (or successor a_encies).
Interested parties were permitted 30 days
to submit _ritten comments regarding
the proposed revisions. Conside_'ation has
been given to all material received and
changes have been made as follows:

Section 1245.104_b_ (1) has been modi-
fied to make it. clear that advanced waiv-
ers apply to inventions "reported under
the terms of the contract," thereby in-
suring consistency with the invention
rights clause contained in the contract

Sections 1245.104_g} and 1245.105_a)
(2_ have bee,': moc:ificd to cla:'ify the ap-

plicability of waixer_ to any dixision or
continuation l_atent applications.

Section 1245.112(b} (4) has been (c) "Invention" includes any art.
amended to require the Invention5 arra methoa, process, macl_ine, manuiacture.
Contributions B_ard to promptly notify design, or composition of matter, or any
the petitioner of its proposed recommen- new and usefu] improvement thereof, or
dation to the Administrator.

The revised Patent Waiver Regulations
are hereby adopted and shall become ef-
fective on November 3, 1977.

Subpart 1 is revised in its entirety as
follows:

Subpart I--Patent Waiver Regulations

Sec.

1245.100 Scope.

1245.101 Applicability.
12s,5 102 Definitions and terms.
1245.103 Policy.
1245.104 Advance waivers.

1245.105 Waiver after reporting inventions.
1245.106 Waiver of foreign rights.
1245.107 Reservations.

1245.108 License to contractm-.
1_45.100 ]Yhvocatlcm _ _

waivel_.

1245.110 Content of pctitiotm.

1245.111 Subregion of petitions.

1245.112 Notice of proposed Board I_*tion

and reconsideration.
1245.113 Hearing procedure.
1245.114 Fmding_ and recommendation of

the Board.
1245.115 Action of the Administrator.
1245.116 Filing of patent appllcatio_ and

reimbursement of costs.
1245.117 Publication and record of deci-

aions.

AUTHORITY: 42 U.S.C. 2457.

Subpart l--4Patent Waiver Regulations

§ 1245.100 Scope.

This Subpart 1 prescribes regulations
for the waiver of rights of the United
States to inventions made trader NASA
con tract.

§ 1245.101 Applicability.

The provisions of the subpart apply to
all inventions made or which may be
made under conditions enabling the Ad-
ministrator to determine that the rights
therein reside in the United States pur-
suant to section 305(a) of the National
Aeronautics and Space Act of 1958, ,x
amended (42 U.S.C. 2457(a)).

§ 1245.102 Definitions and ternm.

As used in this subpart:

(a) "Contract" means any actual or
proposed contract, agreement, under-
standing, or other arrangement with the
National Aeronautics and Space Admin-
istration (NASA) or another Govern-
ment agency on NASA's behalf, includ-
ing any assignment, substitution of
parties or subcontract executed or en-
tered into thereunder, and including
NASA grants awarded under the au-
thority of 42 U.S.C. 1891-1893.

(b) "C,?nlractor'" means the party who
has undertaken to perform work under

a contract or subcontract.

any variety of plant, which Is or may
be patentable under the Patent Laws of
the United States of America or any for-
eign country.

(d) "Ma_le," when used in relation to
any invention, means the conception or
first actual reduction to practice of such
invention.

(el "To the point of practical appli-
cation" means to manufacture in the
case of a composition or product, to
practice in the case of a process, or to
operate in the case of a machine, and
under such conditions as to establish
that the invention is being worked and
that its benefits are reasonably assess-
ible to the public.

(f) "Board" means the NASA Inven-

tions and Contributions Board estab-

lished by the Administrator of NASA

within the Administration under section
305(f) of the National Aeronautics and

Space Act of 1958, as amended (42 U,S.C.

2457 if) )

(g) "Chairman" means Chairman of
the NASA Inventions and Contributions

Board.
(h) "Petitioner" means a contractor

or prospective contractor who requests
that the Administrator waive rights in
an invention or class of inventions made
or which may be made under a NASA
contract. In the case of an identified in-
vention, the petitioner may be the in-

ventor(s).
(i) "Government agency" includes

any executive department, independent
commission, board, office, agency, ad-
ministration, authority, Government
corporation, or other Government estab-
lishment of the executive branch of the
Government of the United State_, of
America.

(j) "States and domestic municipal
governments" means the States of the
United States, the District of Columbia,
Puerto Rico, the Virgin Islands, Ameri-
can Samoa, Guam. the Trust Territory
of the Pacific Islands, and any political
subdivision and agencies thereof.

(k) "Administrator" means the Ad-
ministrator of the National Aeronautics

and Space Administration or his duly

authorized representative.

§ 1245.103 Policy.

(a) In implementing the provisions Of
section 305(f) of the National Aeronau-
tics and Space Act of 1958, us amended
(42 U.S.C. 2457(f)) and in determining
when the interests of the United States
would be served by waiver of all or any
part of the rights of the United States
in inventions made in the perlormance
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of work under NASA contracts, the Ad-
ministrator will be guided by the obje_-
flees set forth in the National Aeronau-

and Space Act of 1958, as amended
(42 UJS.C. 2451-2477) and by the basic
policy of the revised Presidential Memo-
randum and Statement of Government
Patent PoLicy issued August 23, 1971 (36
FR 16887-16892). Among the most im-
portant goals thereof are to provide in-
eentives to foster inventiveness and en-

courage reporting of inventions made
under NASA contracts, to provide for
the widest practicable dissemination of
new technology resulting from NASA
programs, and to promote early utfl/za-
ti0n, expeditious development, and con-
tLnued availabfllty of this new technol-
ogy for commercial purposes and the
public benefit. In applying this regula-
t/on beth the need for incentives to draw
forth private initiatives and the need
to promote healthy competition in in-
dustry must be weighed.

(b) Several different situations when
waiver of all or any part of the rights of
the United States may be requested are
prescribed Ln §§ 1245.104-1245.106. Un-
der § 1245.104. advance waiver of rights
to any or all of the inventions which may
be made under a contract may be re-
quested prior to the execution of the con-

tract, or within 30 days after execution

of the contract. Waiver of rights to an

identified invention made and reported

under a contract may be requested under

any of these_provisiol__ even though a r0-
quest under a different provision was not
Um_le. or ff made. was not granted.
Waiver of foreign rights under § 1245.106
may be requested concurrently _vith do-
mestAc rights or independently thereof.

(c) With respect to inventions which
may be or are made or conceived in tl_
course of or under contracts for research,
development or demonstration work
awarded by NASA on behalf of the De-
partment of Energy (DOE) or in sup-
port of an DOE program, on a reim-
bursable basis pursuant to agreement be-
tween DOE and NASA, the waiver policy,
regulations, and procedures of DOE wlll
be applied. (See § 1245.110(e). § 1245.111
(b) .)

§ 1245.104 Advance walvera

(a) The provisions of this § 1245.104
apply to petitions for waiver of domestic
rights to any or all of the inventions
which may be made under a contract.

Such petitions may be submitted by the
contractor prior to its execution of the
contract or within 30 days thereafter.

(b) (1) The Board shall recommend to
the Administrator that waiver of domes-
tic rights to any or all of the inventions
which may be made under the NASA

contract involved be granted when the
Board makes each of the findings of par-
agraplm .(c) and (d) of this secttc_n and

co_cludes that the interest of the United
States would be served thereby. Suc_
waiver shall apply to inventions reported
Under the terms of the contract and
which are designated at the time of re-
porting as being an invention on which
the waiver recipient intends to file or has
filed a U.S. patent application.

(2) When the Board is unable to make.
one or more of the findings to support
a waiver under paragraph (c) of this

section as to the contract but never-

theless finds that exceptional circum-

stances exist so that the public interest
would best be served by a waiver of rights

to any or all of the inventions which
may be made under the contract, the

Board shall recommend to the Adminis-

trator that waiver be granted (conditions

of paragraph (d) of this section are not
relevant to the Board's findings under
this.subparagraph). A finding of ex-
ceptional circumstances shall be accom-
panied by a discussion of the rationale
therefor. Examples of exceptional cir-
cumstances would include: A contract
where participation of the contractor
may only be secured through the grant
of waiver and such contractor is deemed

essential to a NASA_program objective;
a contract having as a principal objec-
tive the application of aerospace related
technology to other uses in accordance
with an established NASA technology
application program and where the grant
of waiver would materially advance this
objective; or, a cooperative endeavor
where the contract callsfor a significant

contribution of funds by the contractor

to the work to be performed. In the case
of an invention which is identified prior

to execution of the contract, exceptional

circumstances may also be found where

waiver is a necessary incentive to call
forth risk capital and expense to bring

_he invention to the point of practical
or commercial application and where
either (i) the contractor has established
substantial equities at its own expense
in the development of the invention; or.
(ll) the grant of advance waiver will

significantly advance the availability of
the invention to the general public.

(c) (1) It is not a principal purpose
of the contract to create, develop or
improve products, processes, or methods
which are intended for commercial use
(or which are otherwise intended to be
made available for use) by the general
public at home or abroad, or which will
be required for such use by governmental
regulations.

(2) It is not a principal purpose of
the contract to explore into fields which
directly concern the public health, pub-
Lic safety, or public welfare.

(3) The contract is not in a field of
science or technology in which there has
been little significant experience outside
of work funded by the Government. or
where the Government has been the
principal developer of the field, and the
acquisition of exclusive rights at the
time of contracting would not likely
confer on the petitioner a preferred or
dominant position.

(4) The contract is not for services of
the petitioner for (D the operation of
a Government owned research or pro-
duction facility; or (li) coordinating and
directing the work of others.

(d) (1) The purpose of the contract
is to build upon existing knowledge or
technology, to develop information.
products, processes, or methods for use
by the Government.

(2) The work called for by the con-

tract is in a fieldof technology in which

the petitioner has acquired technical
competence (demonstrated by factors
such as know-how, experience, and pat-

ent position), and either (I) the work is

directly related to an area in which the

petitioner has an established nongovern-

mental commercial position; or (ii) the
_ommereial position of the petitioner is
not sufficientlyestablished, but a special

situation exists such that the public in-
terest in the availability of inventions

would best be served by a waiver of rights

to the petitioner. Such special situations
include, but are not limited to the

following:
(D A newly formed company having a

definite program for establishing a non-
governmental commercial position in the
field of the contract or in an area direct-
ly related thereto.

(ii) An established company lacking
an established nongovernmental com-
mercial position in the field of the con-
tract or a directly related field, but hav-
ing established plans and programs for
achieving such a position.

0ii) An educational or nonprofit in-
stitution having a promulgated PoLicy
and an effective program for acquiring
rights to inventions and for acting by
itself or through others to bring the re-
suits of such inventions to commercial
application.
• (e) When a petiti_m for waiver is sub-

mitred pursuant to paragraph (a) of this
section, prior to _ntract execution, it
will be processed expeditiously so that a
decision on the petition may be reached
prior to execution of the contract. How-
ever. if there is insufficient time or in-
sufficient information is presented, or
for other reasons which do not permit a
recommendation to be made without un-
duly delaying execution of the contract,
the Board will inform the contracting
officer that no recommendation has been ,
made and the reason therefor. The con-
_racting officer will then notify the peti-
tioner of the Board's action.

(f) After notification by the contract-
tug officer under paragraph (e) of *..his
section: the petitioner may, upon its
execution of the contract, or within 30
da.vs thereof, request the Board to re-
consider the matter under paragraph
(b) of this section e!ther on the record
or with any additional statements sub-
mitted in support of the original peti-
tion.

(g_ A waiver granted pursuant to a
petition submitted under this § 1245.104

shall apply only to those inventions re-

ported under the terms of the applicable

contract and which are designated at
the time of reporting as being an inven-

tion on which the petitioner intends to
fileor has fileda U.S. p_tent application.

The waiver shall extend to t.he claimed
invention of any division or continuation
of the patent _ppltcation filed on the
reported invention provided the claims
of the subsequent application do not
substantially change the scope of the
reported invention.

(h) A waiver granted pursuant to a

petition submitted under this § 1245.104

shall extend to any contract changes,
modifications, or supplemental agree-

merits,so long as the purpose of the con-

tract or the scope of work to be Per-
formed is not substantially changed.

§ 1245.105 Waiver after reporting iu-
_'entiolls.

(a) (1) The provisions of this § 1245.-
105 apply to petitions for waiver of do-
mestic rights to identified inventions
which have been reported to NASA and

12/29/78
13_RIGINAL PAGE IS

OF P00RQUALITY

Ch. 14



to which a waiver of rights has not been

granted pursuant to § 1245.104. A peti-
tion for waiver under this section should

be filed promptly after the reporting of
the invention to NASA. and must be sub-

mitted prior to the filingby NASA of a

U.S. patent application claiming the re-

ported invention.
(2) A waiver granted pursuant to this

section shall extend to the claimed in-

vention of any division or continuation

of that patent application filed on the
reported invention provided the claims

of the subsequent application do not

substantially change the scope of the re-
ported invention.

(b} The Board shall recommend to the
Administrator that waiver of domestic
rights to an identified invention l_e
granted where the Board makes all of
the findings below and concludes that
the interest of the United States would
be served thereby:

(I) The invention is not directly re-

lated to a governmental program for cre-

attug, developing, or improving products,

processes, or methods for use by the gem-

oral public at home or abroad.
(2) The invention is not likely to be

required by governmental regulations for

ttse by the general public at home or
abroad.

_3_ The Invention does not directly

concern the public health, public safety.

or public welfare.
(47 The invention is not in a field of

science or technology in which there has

been littlesignificant experience outside
of work funded by the Government, or

where the Government has been the

principal developer of the field,and the
acquisition of exclusive rights in the in-
vention would not likely confer on the

petitioner a preferred or dominant

position.

Provided, that the Board also finds in

view of the petitioner'splans and inten-
tions to bring the invention to the point

of practical application, and the activi-
ties of the Government, the incentives

provided by waiver will increase the like-
llhood that the benefits of the invention
would be readily available to the public
at an early date.

(c) If the Board is unable to make
one of the findings to support a waiver
under paragraph (b) (1_ through (4_ of
this section, the Board may nevertheless
recommend that waiver of domestic
righte be granted bv the Administrator if
the Board further finds that such waiver
is a necessary incentive to call forth
risk capital and expense to bring the
invention to the point of practical appli-
cation, or that the Government's con-
tribution to the invention is small com-

pared to that of the contractor.

§ 1245.106 Waiver of foreign rights.

(a) The Board will cnmsider the waiver
of domestic and foreign rights concur-
rently when so requested by the peti-
tioner in accordance with _ 1245.110(d).
Where the Board makes the findings
necessary to support a waiver of domestic
rights, the petitioner will normally be
granted the right to secure patent_ in
any country in which it elects to file pro-
vided that the grant cf such right is
consistent with the economic interests

of the United States. The Board may also

recommend the grant of only foreign

rights, in accordance with the guidelines
of paragraph (b_ of this section, when
the interests of the United States will

best be served thereby.

(b) The Board will also qonsider a

separate request for the waiver of the
right to secure a patent in any country in

which the petitioner elects to fileas to
an identifiedinvention when so requested

by the petitioner in accordance with

| 1245.110_d). Waiver of such foreign

rights will normally be glanted in coun-
triesin which the Administrator does not

desire to file an application for patent

provided that the grant of such rights is
consistent with the economic interests of

the United States.

(c) When the Administrator deter-

mines that it is in the best interest of
the Government and the petitioner to

withhold the reJea_ or publica_tlon of

information on an invention for which
the petitioner has requested waiver mad
is to file foreign patent applications
thereon, NASA may agree, upon w_qtten
request by the petitioner, to use its best
efforts to withhold publication until a
patent application is filed thereon, but
in no event shall tile Government or its

employees be liable for any publieatmn
thereof.

§ 1245.107 Re_cr_ afion*.

(a_ With respect to any particular in-
vention, each waiver of domestic or
foreign rights granted shall be subject
to the reservation ol an irrevocable, non-
exclusive, non-transferable, royalty-free
license for the practice of the invention
throughout the world by or on behalf of
the U.S. Government or any agency
thereof, any foreign government pur-
suant to any existing or future treaty
or agreement with the United States, or
States and/or domestic municipal gov-
ernments unless the Administrator deter-
mines, based upon a recommendationof
the Board, that it would not be in the
public interest to acquire the license for
States and/or domestic municipal gov-
ernments.

(b) With respect to any particular
invention, each waiver of domestic right_
granted shall be subject to the reserva-
tion by the Administrator of the right to
require the granting of a nonexclusive
or exclusive license for the practice of
the invention to any responslblc appli-
cant on terms that are reasonable ul_der
the circumstances:

_:1) Unless the waiver recipient, its
licensees, or assigns have taken effective
steps within 3 years after a U.S." paint
Issues on the invention to bring the in-
vention to the point of practical applica-
tion and thereafter continue to work the
invention and make its benefits reason-

ably accessible to the public; or
(2) Unless w£thin 3 years after a U.S.

patent issues on the invention, the waiver

recipient,its licensee, or i.tsassigns have
made the invention available for licens-

ing royalty-free or on terms that are
reasonable in the circumstances; or

(3) To the extcnl that the invention
is required for pliblic use by govern-

mental regulations or as may be neces-
sary to fulfill health, safety, or welfare
needs, or for other p_dblic purposes stipu-
lated in the contract.

(c) With respect to any particular

invention, each waiver granted for
domestic or foreign rights shall be sub-
ject to the reservation by the Adminis-
trator of the right to require refund of
any amounts received as royalty charges
on the waived invention in procuremehts
for or on behalf of the Government and
to provide for that refund in any in-
strument transferring rights to any party
in the waived invention.

(d) With respect to any particular in-
vention, each waiver granted for dbmes-

tic or foreign rights shall be subject to

any other reservations called for by the

Administrator on the grant of the

petition.

(e) The waiver recipient shall be given

an opportunity to show cause before the

Board why it should not be required to

grant a license under paragraph (b) of

this section or why it should retain the
principal or exclusive rights as provided

by waiver for a ftirther period of time

§ 1245.108 License Io comractor.

Each contractor reporting an inven-
tion is granted a license for each filed

potent application and any resulting
-patent in which the Government. acquires
title of the scope and on the terms and
conditions specified in the NASA Licens-
ing Regulations (14 CFR 1245.204_a) ).

§ 1245.109 Revocation and voidabilit._
of waivers.

(a) If the waiver recipient fails to file
a domestic or foreign patent application
on any w_ived invention within the pre-
scribed time periods, or decides not to
continue prosecution of any such pate_t
application, or to pay any of the required
maintenance fees, or for any reason de-
cides not to retain title to any such
patent application or any patent issued
thereon, the waiver recipient shall notify
the Chairman and shall, upon request,
convey to NASA the entire right, title,
and interest in the invention, and to any
$orresponding patent application or
patent. The conveyance' shall be made

by delivering to the Chairman duly ex-
ecuted instruments <prepared by the
Government) and, if applicable, such
other papers as are deemed necessary to
vest in the Government the entire right,
title, and interest in the invention and
a_y eorrespondiug patent application.
•In addition, any waiver of rights (domes-
tic or foreign) shall be voidable as set
forth in paragraphs (b_-(d) of this
section.

(b) With respect to any particular
hwention, each waiver of dom_tic
rights shall be voidable at the option
of the Administrator unless:

(1) Within 6 months from the date of
reporting an invention under a contract
subject to a waiver granted pursuant
to § 1245.104, or 6 months from the date
of the granting by the Administrator of
a waiver pursuant to § 1245.105. or such
longer periods as may be approved by
NASA for good cause shown, the waiver
recipient causes an application for U.S.
Letters Patent to be filed disclosi_,lg and
claiming the invention and shall include
as the first para_.raph of the specifica-
tion following the abstract, the state-
ment:
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•The invention described herein was made

in the performance of work under NASA
Contract No ....... and is subject to the
provisions of section 305 of the National

Aerona1_ticsand Space Act of 1958 {72 Star.
435; 42 U.S.C. 2457).

¢2) Within 2 months after such filing
or within 2 months after the date of the

_rant of waiver if such patent applica-
tion previously has been filed, the waiver
recipient delivers to the Chairman a copy
of such application including the filing
date and serial number.

(3) Within 6 months after such filing.
or within 6 months after the grant of
waiver if a patent application has been
previously filed, the waiver recipient de-
livers to the Chairman a duly executed

and approved instrument prepared by
the Government, fully confirmatory of
all the rights to which the Government
is entitled, and provide the Adminis-
trator an irrevocable power to inspect
and make copies of the patent applica-
tion.

(4) The waiver recipient_furni_hes to
the Chairman a copy of the patent within
2 months after the patent is issued on
such application.

(5) The waiver recipient notifies the
Chairman not less than 30 days before
the expiration of the initial response
period for any action required by the
Patent and Trademark Office of any
decision not to continue prosecution of
the application, and delivers to the
Chairman executed instruments grant-
lng the Government a power of attorney
to prosecute the application.

(6) The waiver recipient grants any
license which the Administrator may
require pursuant to § 1245.107.

(7) The waiver recipient files a utiliza-

tion report with the Board, upon
NASA's written request, not more often
than annually. Such report shall set
forth in detail the step_ taken by the
waiver recipient or its transferee re-
garding the progress, development, ap-
plication, and commercial use being
made and that is into.haled to be made
of the waived invention.

(8) The waiver recipient notifies the
Chairman in not less than 60 days prior
to any transfer of principal rights in
such invention to amy party, and sub-
mits a statement of the transferee's

development and commercialization
plans to bring the invention to the point
of practical application. Such statement
should accompany the notification or
it may be submitted in not less than 30
days prior to the transfer of rights. The
statement must show to the Board's

satisfaction that the nroperty rights in
the transferee _dll increate the likeli-
hood that the benefits of the inven-

tion would be made readily available to
the public at an early date,

(9) The waiver recipient complie_ with
any other terms and conditions called for

by the Administrator with respect to the
grant of the petition.

{c) With respect to any particular in-
_ention, each waiver granted shall be
voidable at the option of the Administra-
tor if a patent claiming such invention
is held, in 9 final determination, to have
been used in violation of the antitrust
laws in any suit, action, or proceeding
brought before a properly constituted
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authority authorized to hear such mat-
ter.

(d) With respect to any particular in-
vention, waiver of foreign rights as to
•may foreign country shall be voidable at
the option of the Administrator unless:

(1) A patent application is filed in the
country within 8 months from the date
a corresponding U.S. application is filed,
or 6 months from the date a license is

granted by the Commissioner of Patents

and Trademarks to file foreign applica-

tions where such filing has been pro-

htbited for security reasons, or such

longer periods as may be expressly ap-

proved by the Administrator;

(2_ The waiver recipient furnishes to
the Chairman the identifying serial
number and filing date of each foreign
patent application filed promptly upon
receipt thereof; and, upon request, a
copy of an English version of the foreign
application without additional compen-
sation and a copy of the foreign pat2nts;

(3) The waiver recipient executes and
furnishes to the Chairman instruments
fully confirmatory of the rights herein
reserved by the Government; and

(4) The waiver recipient, m _he event
it elects not to continue prosecution of
any foreign application filed on such in-
vention or if it intends to abandon a
foreign patent by the nonpayment of a
maintenance tax, notifies the Chairman
within sufficient time to allow assump-
tion of prosecution by the Government,
or payment of the maintenance tax, re-
spectively, and delivers to the Chairman
such duly executed instruments as are
necessary to vest in the Administrator
title thereto, including an instrument of
assignment.

§ 1245.110 Content of petitions.

(a) GenerM contents and forThS,

Forms which may be used in petitioning
for waiver and for filing utilization re-
ports are availabl3 fro-- the NASA In-
ventious and Contributions Board, Na-
tionM Aeronautics and 3pace Adminis-
tration, Washington, D.C. 20546. Each
request for waiver of domestic or foreign
rights under § 1245.104, § 1245.105, or
§ 1245.106 shall be by petition to the
Admirdstrator and shall include:

(1) An lde_Uflcation o; the petitioner,
its place cf husine._-_and address, and if

the petitioner isrepresented by counsel,

the name, address, and telephone num-

ber of the counsel;
(2) An identification by number of

the pertinent NASA contract or pro-

posed contract;
(3_ The nature and extent of the

rights de.sired and a citation to the sec-

and the petitioner as specified in § 1245,-
104 and, if applicable, whether excep-
tional circumstances of § 1245.104(b)
and/or special situations under § 1245.-
104(d) (2) are present; and

(3) The date of contractor's execution
of the contract, if the petition is filed
subsequent to contract execution.

(c) Petitions for waiver for identified

inventions under § 1245.105. A separate
petition shall be submitted for each
identified invention except as provided
by § 1245.105(a)(2_. In addition to the
information specified in paragraph (a_

of this section, such petition shall in-
clude:

(I) The full names of all inventors;
(2) A statment whether a patent ap-

plication has been filed on the invention,
together with a copy of such applica-
tiola if filed; or, if not filed, a complete
description of the invention;

(3) If a patent application has not
been filed, any information which may
indicate a potential statutory bar b3 the
filing of a patent application under 35
U.S.C. 102 or a statement that no bar
is known to petitioner to exist;

(4) A full and detailed statement of
facts suflici:nt to enable the Board to
make the findings regarding the inven-
tion as specified in § ]245.105 (b) or (c) ;

(5) Where principal rights in the
waived invention are to be transferred
to another party, a statement identify-
ing such party and its relationship to the
petitioner; and

(6) Where the petitioner(s) is the in-
ventor(s), a statement in writing from
the contractor that the contractor will
not request waiver of rights and authorl-
zation of the contractor.

(d) Petitions for waiver of foreign
rights under § 1245.106. A petition for

waiver of foreign rights may accompany
and be a part of a petition for waiver of
domestic rights under either § 1245.104

or § 1245.105, or a petition ][or foreig]_
rights may be submitted independently
of any request for domestic rights under
I 1245.106(b*. In addition to the infor-
mation specified in paragraph (a) uf this
section, petition for waiver of foreign
rights shall include, where feasible, a de-
nomination of the foreign countries in
which petitioner elects to secure or in-
tends to fle patent applications, and its
plans and intentions to practice and/or
license the invention in such countries.

(e) Petitions for waiver under § 1245.-
I03(c). Contents of the petition mhall

mormally be as prescribed by the other

Government agency, o_.ndpetitioner may
use any forms provided by such agency.

ted; and
(4) The signature of the petitioner or

its authorized representative, and date of
signature.

(b) Petitions for advance waiver
under § 1245.104. In addition to the in-
formation specified in paragraph (a) of
this section, each petition for waiver

under § 1245.104 shall include:

(1) A copy of the statement of work
of the pertinent NASA contract or pro-

posed contract;

(2) A full and detailed statement of

facts sufficient to enable the Board to

make the findings regarding the contract

(a) Petitions for advance waiver oZ
domestic rights under § 1245.104 or ad-
vance waiver of foreign right.s under
§ 1245.106 presented prior to contract ex-
ecution must be submitted to the con-
tracting officer. Any such petitiorm sub-

mitted by organizations selected for ne-
gotiation of a contract will be proce&qed
and forwarded to the Board for consid-
eration as specified in the NASA Pro-
curement Regulations (41 CFR 18-9.109-
6(e)). All other petitions shaU be sub-
mitted directly to the Inventions and
Contributions Board, National Aero-
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nautics and Space Administration,

Washington, D.C. 20546.
(b) Any waiver petitions submitted

under § 1245.103(c) should be forwarded

to the NASA field installation patent

counsel for transmittal to DOE for proc-
easing.

Q 1245.112 Notlce of proposed Board
action and rccon_leratimt.

(a) N0t_e. Except M provided by

I 1245.104(e) the Board will notify the

petitioner, through the contracting

for petitions for advance waiver
prior to contract execution, and directly
for all others:

(1) Whether it proposes to recommend
to the Administration that the petition
be:

(i) Granted in the extent requested;
(ll) Granted in an extent different

from that requested; or
did Denied.

(2) Of the reasons for any recom-
mended action adverse to or different

from the waiver of rights requested by

the petitioner.

(b) Request for reconsideration and

statements required.

(I) If, pursuant to paragraph (a_ of
this section, the Board notifies the pe-
titioner that the Board proposes to rec-
ommend action adverse to or different
from the waiver requested, the petitioner
may, within such period as the Board
may set, but not less than 15 days from
such notification, request reconsidera-
Won by the Board.

(2) If reconsideration has been re-
quested within the prescribed time, the
petitioner shall within 30 days from the
date of the request for reconsideration.
or within such other time as the Board
may set, file a statement setting forth
the points, authorities, arguments, and
any additional material on which it re-
lies.

(3) Upon filing of the reconsideration
_tement by the petitioner, the petition

will be assigned for reconsicleration by

the Board upon the contents of the peti-

tion. the record, and the reconsideration
statement submitted by the petitioner.

(4) The Board, after its reconsidera-

¢ion, will promptly notify the petitioner

af its proposed recommendation to the
Administrator. If the Board's proposed

action is adverse to. or different from,

the waiver requested, the petitioner may

request an oral hearing within such time
the Board has set.

§ 1245.113 Hearing procedure,

(a) If the petitioner requests an oral
hearing within the time set, pursuant
to | 1245.112(b) (4), the Board shall set
the time and place for such hearing and

shall so notify the petitioner.
(b) Oral hearings held by the Board

shall be open to the public and shall be
held in accordance with the following

procedures:
(1) Oral hearings shall be conducted

in an informal manner, with the objes-
Uve of providing the petitioner with a
full opportunity to present facts and ax-

guments in support of the petition. Evi-

dence may be presented through means
of such witnesses, exhibits, visual alds as
are arranged for by the petitioner. Peti-
tioner may be represented by any person
Including its attorney. While proceedings
will be ex parte, members of the Board
and its counsel may address questions
to witnesses called by the petitioner, and
the Board may, at its option, enlist the
aid of technical advisors or expert wit-

nesses. Any person present at the hear-
_g may make a statement for the record.

(2) A transcript or equivalent record

of the proceeding shah be arranged for

by the Board. The petitioner shall sub-
mit for the record a copy of any exhibit

or visual aid utilized during the hearing.

| 1245.114 Findings and recommenda-
tions of the Board.

(a) Findings of the Board. The Board
shall consider the petition, the NASA
contract, if relevent, the goals cited in
i 1245.103(a), the effect of the waiver on
the objectives of the related NASA pro-
grams, and any other available facts and
Information presented to the Board by
an interested party. The Board shall then
determine and make, ff applicable, each
of the specific findings of fact required
by | 1245.104, § 1245.105, or $1245.106
under which the petition was submitted.
The Board shall document its findings.

(b) Recommendation of the Board.

(1) Except as provided in § 124,5.104
(e), after making the findings of fact,
the Board shah formulate its proposed
recommendation to the Administrator as
to the grant of waiver as requested, the
grant of waiver upon terms other than
as requested, or denial of waiver.

(2) If the Board proposes to recom-
mend, initially or upon reconsideration
or after oral hearing, that the petition
be granted in the extent requested or,
in other cases, where the petitioner does
not request reconsideration or a hearing
during the period set for such action, or
in.forms the Bo£rd that such action will
not be requested, or fails to file the re-
quired statements within the prescribed
time, the Board shall transmit the peti-
tion, a summary record of hearing pr °-
ceedings, if applicable, its findings of
fact with respect thereto, and its rec-
ommendation to the Administrator.

§ 1245.115 Action by the Administrator.

(a) After receiving the transmittal
from the Board, the Administrator shall

determine, in accordance with § 1245.103,

whether or not to grant any waiver of

rights to the petitioner. A waiver pur-
suant to § 1245.104(b) (2) will be granted

only when the Board so recommends.

(b) In the event of denial of the peti-
tion by the Administrator, a written

notice of such denial will be promptly
transmitted by the Board to the peti-

tioner.The written notice will.be accom-

panied with a statement of the grounds
for denial.

(c) If the waiver is granted by the
Administrator, the petitioner shall be

sent an original and one copy of an in-

strument of waiver confirmatory of the
conditions and reservations of the waiver
grant for his execution. The petitioner
shall return the executed copy to the
Chairman within 30 clays from the grant
of waiver. Failure to return such copy
within the prescribed time may result in
revocation of the waiver of rights
granted. Before such action is taken,
notice shall be given to petitioner so that "
it may show cause before the Board why
the waiver should not be revoked.

| 1245.116 Filing of patent applications
and reimbursement of costs.

(a) In order to protect the Interests
the Government and the petitioner in

invention& a petitioner may file a United
States patent application for such inven-
tions prior to the Administrator's deter-
mination on a petition for waiver. If an
application on an identified invention is
filed during the pendency of the peti-
tion, or within 60 days prior to the re-
ceipt of a petition, NASA will reimburse
the petitioner for any reasonable costs
of such filing and patent prosecution
that may have occurred. Provided:

(1) Similar patent filing and prosecu-
tion costs are not normally reimbursed to
the petitioner as direct or indirect costs
chargeable to Government contracts;

(2) The petition is ultimately denied
with respect to domestic rights, or with
respect to foreign and domestic rights, if
both are requested; and

(3) Prior to reimbursement, petitioner
assign_ the application to the United
States of America as represented by the
Administrator of the National Aeronau-

tics and Space Administration.

§ 1245.117 Publication and record of
decisions.

The findings of fact and recommenda-
tions made to the Administrator by the
Board wqth respect to each petition for
waiver shall be recorded by the Board
and available to the public. In addition,
selected l?ndings and recommendations
of the Board shall be published annually.

E#ect_ve Da_c: The provisions of this
sub:art shall bc effective on November 3,
1977, and supersede the NASA Patent
Waiver P.cgulations of August 30, 1972
(37 FR 17547-17551) as of that date, ex-
cept that (a) any petition pending on the
effective date,will be considered under
the later regulations unless consideration
under the revised regulations is specifi-
cally requested by the petitioner, and (b)
any petition received on or before Decem-
ber 5, 1977, may be considered under the
latter regulations if specifically requested
by the petitioner at the time of submis-
sion. All petitions received on or after
December 5. 1977, will be considered
under the new revised Patent Waiver
Regulations.

_:_OBERT A. FROSCH,
Administrator.

[FR Doc.77-31792 Filed 11-2-77;8:45 am]
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Waiver No. W-1928

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PETITIONER: Westinghouse ElectricCorporation
INVENTION : CMOS Analog Multiplierfor CCD SignalProcessing
DECI'SION : PetitionGRANTED, Domestic Rights

SUBPART 1245.1, NASA Patent Waiver Regulations (1977)

PLANS AND INTENTIONS---Contractor will license the practice of the invention including a

technical assistance "know-how" agreement.

FINDINGS AND RECOMMENDATION OF THE INVENTIONS AND CONTRIBUTIONS
BOARD:

The petitioner,Westinghouse ElectricCorporation,
is a contractor of the National Aeronautics and

Space Administration under contractNAS 1-13674.
The petitionwas made for waiver of domestic rights
of the United States in the inventiondescribedbe-

low. The invention was made in the performance
of work required under the above-identifiedcontract
and in the manner specifiedin section305(a) of
the National Aeronautics and Space Act of 1958 as
determined by the Administrator.The petitionwas
considered by the Inventions and Contributions
Board on July 27, 1978.

The Board, having considered the allegations and
claims of the petitioner, makes the findings re-
quired under section 1245.105(b) of the NASA
Patent Waiver Regulations (1977). The Board's
findings of fact and recommendation are set forth
below.

Section 1245.105(b)(1). The invention relates to
analog multipliers and, more particularly, to bal-
anced triode analog multipliers for multiplying sig-
nals derived from Charge Coupled Device (CCD)
taps. A complementary metal oxide Semiconductor
(CMOS) analog multiplier and buffering scheme is
made to achieve a wider dynamic linear operating
range than currently available techniques. Spe-
cifically, CMOS transistors are used as buffers be-
tween stages of the CCD's and a CMOS conductance
multiplier in order to shift the level of the d.c.

t-I¢__tentia! present at the ,,,,D stages to appropriate
levels for operating the multiplier in a triode region.
The multiplier of the invention provides such opera-
tion using CCD stages so that the output potentials
are substantially the same. The invention was made
in the course of work to develop suitable electronics
for onboard feature classification/information ex-
traction from multispectral data sources. Accord-
ingly, the invention is not directly related to a gov-
ernmental program for creating, developing, or im-
proving products, processes, or methods for use by
the general public.

Section 1245.105 (b) (2) and section 1245.105 (b) (3).
The invention relates to a device for multiplying
analog signals such as stored and received signals
so that a comparison thereof is nearly zero. Signal
correlation is used to process a return signal by
comparing it with a stored signal so that the out-
put can be interpreted. The most probable applica-
tions for the invention will be in analog signal proc-
essing electronic equipment. Such equipment does
not have a direct or significant impact on the health,
safety, or welfare of the general public. The inven-
tion, therefore, is not likely to be required by gov-
ernmental regulations for use of the general public,
nor is it deemed to directly concern the public health,
public safety, or public welfare.

Section 1245.105(b)(4). The invention is in the
field of technology of electronic circuitry as it re-
lates to data processing. This technology is highly
developed as evidenced by the numerous patents that
have been issued relating to charge coupled devices
and metal oxide semiconductor silicon integrated cir-
cuits. In addition, to petitioner companies such as
RCA, Texas Instruments, IBM, Motorola, and others
have acquired proprietary positions in this field. Be-
cause of the need for miniaturization in high ca-
pacity computer systems, these technologies have
been extensively investigated for more than 20 years.
The Government's role in this field has been directed
primarily to aerospace applications where particular
requirements of reliability, compactness, and etti-
ciencies must be met. Accordingly, the in::ention is
not in a field of technology in which there has been
little significant experience outside of work funded
by the Government, or where the Government has
been the principal developer of the field, and the
acquisition of exclusive rights in the invention would
not confer ort the petitioner a preferred or dominant
position.

In view of petitioner's plans and intentions to bring
the invention to the point of practical application,
the incea.tive provided by waiver will increase the
likelihood that the benefits of the invention would
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Waiver No. W-1928

be available to the public at an early date. Petitioner
points out that the invention is not fully developed
in that further work is required to reduce cost, im-
prove performance, and increase reliability. Peti-
tioner intends to license the invention including
know-how to enable the licensee to practice the in-
vention. In this regard, its domestic licensing opera-
tion involves cooperation and interchange among
engineers, marketing experts, and selected patent
attorneys assigned to a particuar division. Petitioner
is presently negotiating a license with a company
which is highly capable of placing the invention in
commercial use. The most probable application of the

invention will be in analog signal processing elec-
tronic equipment. NASA has evaluated the invention
and determined that the Government will not fund
its further development. Waiver of rights would
therefore provide the incentive for petitioner to con-
tinue its efforts to license the invention so that its
benefits would be maple available to the public at
an early time.

The Board concludes that the interests of the United
States would best be served by waiver of rights, and
recommends that the petition for waiver of domestic
rights be GRANTED.
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WaiverNo.W-1932

NATIONALAERONAUTICSANDSPACEADMINISTRATION

PETITIONER: CaliforniaInstituteofTechnology
INVENTION: Apparatusfor GeneratingSeismicSignals
DECISION: PetitionGRANTED,DomesticRights

SUBPART 1245.1, NASA Patent Waiver Regulations (1977)

PUBLIC WELFARE SECTION 1245.105(b)(3)mDetection of beds of oil impacts on national

energy program.

WAIVER AS NECESSARY INCENTIVEmAggressive licensing efforts results in commitment by
licensee to invest substantial sums of money for further development of the invention.

FINDINGS AND RECOMMENDATION OF THE INVENTIONS AND CONTRIBUTIONS
BOARD:

The petitioner, California Institute of Technology,
is a contractor of the National Aeronautics and
Space Administration under contract NAS 7-100.
The petition was made for waiver of domestic rights
of the United 'States in the invention described be-
low. The invention was made in the performance of
work required under the above-identified contract
and in the manner specified in section 305 (a) of the
National Aeronautics and Space Act of 1958 as de-
termined by the Administrator. The petition wa_
considered by the Inventions and Contributions
Board on March 7, 1978.

The Board, having considered the allegations and
claims of the petitioner, is unable to make all of the
findings required under section 1245.105(b) of the
NASA Patent Waiver Regulations (1977). In par-
ticular, pursuant to section 1245.105(b)(3) of the
Regulations, the invention is found to directly con-
cern the public welfare. The Board, however, recom-
mends grant of waiver of domestic rights as pro-
vided by section 1245.105(c) of the Regulations on
its further finding that waiver is a necessary incen-
tive to call _orth risk capital and expense to bring
the invention to the point of practical application.
The Board's findings of fact and recommendation
are set forth below.

The invention relates to a low-cost apparatus for
producing seismic signals as an aid in the explora-
tion of hydrocarbons (oil) ,und other underground
resources. The apparatus comprises a stack of many
small explosive charges in an assembly that can be
installed in a borehole. The stacked charges are
separated by time-delay pyrotechnic elements _,hich
degonate the next lower charge at a predetermined
interval. A column of many charges separated by
time-delay elements enables the production of seis-
mic signals of a wide range of frequencies and
amplitudes. These spaced pulses in the surrounding

earth environment are effective in locating beds of
hydrocarbon-containing strata less than 100 feet
thick, and for identifying those that are found which
comprise either sand or shale. The charges are
separated by barriers of plastic foam which isolate
the force of the explosion of one charge from the
next charge. In practice, a small borehole which is
several inches in diameter contains numerous
charges in a stack so as to produce a long string of
explosions. The shock waves are detected by detector
apparatus located on the surface of the earth.

The invention was developed under a study funded
by the NASA Office of Energy Programs to apply
aerospace technology to improve petroleum explora-
tion methods. A study objective was to identify the
technology problems of the petroleum exploration
industry. To this end, the invention may greatly aid
in the exploration for hydrocarbon resources, espe-
cially those beds of petroleum less than 100 feet
thick. As such, the Board finds under section 1245.-
105(b) (3) of the Waiver Regulations that the in-
vention directly, concerns the public welfare.

The Board, having considered the relationship of
the invention to the welfare of the general public,
nevertheless finds pursuant to section 1245.105 (c) of
the Regulations that waiver is a necessary incen-
tive to call forth risk capital and expense to bring
the invention to the point of practical or commercial
application. Petitioner is not a manufacturing con-
cern and therefore it intends to transfer this tech-
nology to the public sector by licensing others to
practice the invention. As a result of petitioner's
utilization efforts to date, licens_-ng negotiations are
underway with a major U.S. oil company which plans
to invest several hundred thousand dollars for fur-
ther research of the invention to demonstrate its
feasibility. Without waiver of rights such work may
be long delayed if undertaken at all. In view of the
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WaiverNo. W-1932

above and, moreover, ,to encourage others to adopt
this technique of petroleum prospecting, waiver
would provide petitioner with the incentive to search
out additional private funding and support for
broader applications of the invention. The Board

concludes that the interests of the Uni'ted States
would best be served by waiver of rights, and rec-
ommends that the petition for waiver of domestic
rights be GRANTED.
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WaiverNo.W-1935

NATIONALAERONAUTICSANDSPACEADMINISTRATION

PETITIONER: Lien C, Yang
INVENTION • Air Purification System Using Cryogenic Technique
DECISION : Petition GRANTED, Domestic Rights

SUBPART 1245.1, NASA Patent Waiver Regulations (1977)

CONTRACTOR-EMPLOYEE INVENTOR PETITIONS FOR WAIVER--Where contractor noti-

fied the Board that it will not request waiver of rights, its employee-inventor may petition for
waiver.

PLANS AND INTENTIONS--Petitioner is searching for licensees for further R. & D., production,
and marketing. Petitioner will provide his expertise assisting in further development.

FINDINGS AND RECOMMENDATION OF THE INVENTIONS AND CONTRIBUTIONS
BOARD:

The petitioner, Lien C. Yang, has requested waiver
of domestic rights to an invention that relates to
an air purification system. The invention, described
below, was made by petitioner while employed by
the California Institute of Technology, a contractor
of the National Aeronautics and Spa_e Administra-
tion under contract NAS 7-100. The invention was
made in the performance of work required under
the above-identified contract and in the manner
specified in section 305(a) of the National Aero-
nautics and Space Act of 1958 as determined by
the Administrator. The petition was considered by
the Inventions and Contributions Board on May
25, 1978.

The Board, having considered the allegations and
claims of the petition, makes the findings required
under section 1245.105(b) of the NASA Patent
Waiver Regulations (1977). The Board's findings
and recommendation are set forth below.

Section 1245.105(b)(1). The invention relates to
an onsite air purification system that produces
cryogenic temperatures by using multistage heat
exchanges and expanders. Pollutants from the air
are removed by condensation so that ultraclean air
is obtained. The system requires the use of highly
_mc_ent miniature cryogenic apparatus such as that
developed for aerospace applications; for example,
infrared detector refrigeration systems. Such sys-
tems are operated at liquid oxygen temperatures
(--183 ° C) where all the pollutants are trapped by
the physical absorption process. In accordance with
the teaching of the invention, a series of filters at
different cryogenic temperatures trap the pollutants
of inlet air resulting in ultraclear air for circula-
tion in a closed environment. There is no known
governmental program to develop ultraclean purifica-
tion systems for use by the general public. The in-
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vention therefore is not directly related to a gov-
ernmental program for creating, developing, or im-
proving products, processes, or methods for use by
the general public.

Section 1245.105 (b) (2) and section 1245.105 (b) (3).
The invention, when fully developed, may be ex-
pected to find use as an air purifying system. The
primary application of the system will be in closed
environments where ultraclean air is required. Nor-
mally, air circulated through air-conditioning sys-
tems is purified by chemical filters, activated carbon
filters, or by electronic filters. Such purification has
been deemed adequate for most people under normal
conditions. While ultraclean air may be essential in
certain situations such as hospital operating rooms
or other clean room environments, these special re-
quirements are believed to affect only a very small
portion of the general public. The Board, therefore,
is unable to find that the invention will be required
by governmental regulations for use by the general
public, nor is it deemed to directly concern the pub-
lic health, public safety, or public welfare.

Section 1245.105(b)(4). The invention is in the
field of technology of cryogenics. Initially, this tech-
nology may have been developed under Government.
support; however, over the past 20 years the pre-
ponderance of research and development in this field
has been done by private "ndustry at private ex-
pense. This is evidenced by the wide application of
cryogenics in medicine, industry, materials, and
chemical processing. Moreover, numerous nongov-
ernment patents have been granted in the field of
cryogenics. It is found, therefore, that the inven-
tion is not in a field of technology in which there
has been little significant experience outside of work
funded by the Government, or where the Govern-
ment has been the principal developer of the field;
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Waiver No. W-1935

and the acquisition of exclusive rights in the inven-
tion would not confer on the petitioner a preferred
or dominant position.

In view of the petitioner's plans and intentions to
bring the invention to the point of practical or com-
mercial application, the incentive provided by waiver
will increase the likelihood that the benefits of the
invention would be readily available to the public
at an early date. Petitioner, who is the inventor, re-
quested waiver of rights in view of the contractor's
lack of interest in the invention. The contractor,
having notified the Board that it will not seek waiver
of rights, has conveyed sufficient rights so that the
petitioner may carry out the obligations of the
waiver. Petitioner plans to achieve commercial ap-
plication of the invention by seeking out a company
or companies which will develop and manufacture
systems incorporating the invention. Petitioner has
contacted several companies each of which has shown
interest in the invention for use as an automobile

air-conditioning system. Other uses of the inven-
tion may be in the home, office, operating room, or
wherever ultraclean air is required. The invention,
however, requires significant further developmen,t
for the above applications; this is estimated to run
in the millions of dollars. Moreover, the system's
cost must be reduced so as to be competitive with
air-conditioning systems now in use. Petitioner esti-
mates further that at least 3 years of work will be
required to make the invention commercially suitable
for use as air-conditionin,g/purifying equipment.
Waiver of rights would therefore provide the incen-
tive for petitioner to continue his efforts to work
the invention so that its benefits might be made
available to the public at an early date.

The Board concludes that the interests of the United

States would best be served by waiver of domestic
rights to this invention, and recommends that the
petition for waiver be GRANTED.
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Waiver No. AW-1939

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PETITIONER :
CONTRACT :
DECISION :

General ElectricCompany

Short Core Exhaust Performance Concept
PetitionGRANTED, Domestic and Foreign Rights

SUBPART 1245.1, NASA Patent Waiver Regulations (1977)

GOVERNMENTAL PROGRAM SECTION 1245.104(c)(1)mEnergy efficient engine for commer-
cial aircraft is intended to benefit the general public.

EXCEPTIONAL CIRCUMSTANCES SECTION 1245.104(b)(2)mContractor is deemed essential
to the program of engine improvement; contractor is cost-sharing the work to be performed;
contract provides for cost reimbursement to the Government on commercial sales of engines uti-
lizing the technology of the contract.

ADVANCE WAIVER UNDER CONTRACT AMENDMENTmWaiver is applicable only to inven-
tions made under contract amendment; work scope of amendment differs substantially from par-
ent contract; waiver considered as if amendment were a separate and distinct contract.

FEDD POLICY MADE APPLICABLE TO THE CONTRACT--NASA's policy For Early Domes-

tic Dissemination (FEDD) of technical information and control of the transfer of technology
abroad made part of contract amendment; waiver is to be construed consistent with the FEDD
policy and contractor is allowed extended period for filing foreign patent applications.

FINDINGS AND RECOMMENDATIONS OF THE INVENTIONS AND CONTRIBUTIONS
BOARD:

The petitioner,General ElectricCorporation,is a
contractor of the National Aeronautics and Space
Administration under contract NAS 3-20629. The

petitionwas made for waiver of domestic and for-

eign rightsto allinventionsthat may be made in
the performance of work under subtask 2.2(RFP
3-831628Q) of amendment No. 6 to the above con-
tract.The petitionwas submitted to NASA priorto
-executionof amendment No. 6 to the above contract,
and was consideredby the Inventionsand Contribu-

tionsBoard on September 19,1978.

Study contract No. NAS 3-20629 was executed on

February I0, 1977, and at that time no advance
waiver of rights was requested.In August 1977,
amendment No. 2 to the contractwas executed.The

scope of work of amendment No. 2 was substantially
differentfrom the scope of work of the study con-
tractso that for the purposes of waiver amendment
No. 2 was considered by the Board as if itwere a

separate and distinctcontract;the contractamend-
merit No. 2 was thus found supportiveof an inde-
pendent petition for waiver. (An advance waiver
was subsequently requested and granted under

amendment No. 2.) Likewise,the subtask2.2,amend-
ment No. 6 of study contractNA_ 3-20629 isfound

to support an independent petitionfor waiver since
the work tobe performed thereunder issubstantially

different from the scope of work of the study con-
tract or any other amendments thereto.

The Board, having considered the allegations and
claims of the petitioner, is unable to make all of the
findings to support the grant of waiver as required
by section 1245.104(c) of the NASA Patent Waiver
Regulations (1977). In particular, the Board finds
under section 1245.104(c)(1) of the Patent Waiver
Regulations that a principal purpose of the contract
is to create, develop, or improve products, processes,
or methods which are intended for use by the gen-
eral public or which will be required for such use by
governmental regulations. However, the Board
further finds under the provision of section 1245.-
104(b) (2) of the Patent Waiver Regulations that
exceptional circumstances exist such that the public
interest would best be served by waiver of rights.
The Board also finds pursuant to section 1245.106
of the Regulations that waiver of foreign rights is
consistent with the economic interests of the United
States. The findings of fact and recommendations of
the Board are set forth below.

The work to be performed under subtask 2.2,amend-

ment No. 6 of study contractNAS 3-20629 involves
the analysisand evaluationof a short-coreexhaust
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Waiver No. AW-1939

concept for the G.E. CF-6 engine family so as to re-
duce the engine's fuel consumption. The CF-6 design
and test project, of which this subtask is only a small
part, is the outgrowth of work performed under the
study contract where the technical and economic
feasibility of component improvement concepts for
the CF-6 engine family were evaluated for achieving
an overall 5 percent fuel savings. The study contract
work involved a feasibility analysis of all the iden-
tified performance improvement and retention con-
cepts deemed to have a high probability of incorpora-
tion into the new production of CF-6 turbo fan
engines in the 1980-82 time period. The CF-6 en-
gine is currently in operation and will continue to be
in use for the next 15-20 years. The short-core
exhaust concept was identified under the study con-
tract as a candidate component engine improvement
which could help in achieving significant fuel sav-
ings. This work is directly related to the NASA
Aircraft Energy Efficiency (ACEE) program whose
objectives are to develop component technology to
improve engine performance or performance reten-
tion characteristics. The use of such technology could
reduce the fuel consumption of current engines and
be ready for introduction in commercial service in
the 1980-82 time period. Therefore, the Board finds
pursuant to section 1245.104(c)(1) of the Patent
Waiver Regulations, that a principal purpose of the
contract amendment is to create, develop, or improve
products, processes, or methods which are intended
for commercial use (or which are otherwise intended
to be made available for such use) by the general
public or which will be required for such use by
governmental regulations.

The Board, having considered the work to be per-
formed under contract amendment No. 6 and its rela-
tionship to the governmental program to reduce air-
craft engine fuel consumption, further finds under
the provision of section 1245.104(b) (2) of the Pa-
tent Waiver Regulations that exceptional circum-
stances exist so that the public interest would best
be served by waiver of rights. More particularly, the
contraat effort is a cooperative endeavor which calls
for a significant contribution of funds by the con-
tractor to the work to be performed; the petitioner
is deemed essential to the program; and the contract
contains a "recovery of cost" provision which allows
the Government to receive full reimbursement of
monies expended under the contract or any amend-
ment or modification thereto should the new engine

be c4ommercially employed.

The:work to be performed under the subtask 2.2 of
the contract is a cooperative effort in that General
Electric will contribute approximately 10 percent of
the funds for the design and evaluation of the short-
core exhaust concept. Following completion of the
NASA program, additional engine testing, flight
testing, hardware development, and tooling will be

necessary to bring the concept to the production
stage. Petitioner estimates that this additional work
will require a G.E. private-funded expenditure of ap-
proximately $4 million. In its efforts to remain com-
petitive in the aircraft engine market, G.E. has
spent millions of dollars of private funds in de-
veloping and modifying its aircraft engines. In this
regard, petitioner points out that it has already
spent approximately $360,000 of its I. R. & D. funds
on the short-core exhaust performance improvement
concept. In view of the cost-sharing under this con-
tract, and because of petitioner's large expenditures
made and to be required for development of the im-
proved CF-6 aircraft engines, the Board finds that
the contract calls for a significant contribution of
funds by petitioner to the work to be performed.

The petitioner is deemed to be essential to the pro-
gram of engine fuel reduction if the overall design
goals of the ACEE program are to be achieved. The
thrust of the work to be performed is to modify an
existing G.E. engine which is currently in commer-
cial production. The petitioner was therefore soli-
cited by NASA on the study contract to perform
the work on a sole source basis. The subject amend-
ment to the contract was exercised for the conven-
ience of the Government in order to expedite pro-
gram objectives. A similar parallel program has been
entered into with anather major supplier of turbine
fan engines in the United States; namely, Pratt &
Whitney. NASA's overall program objectives are to
improve the efficiency of the CF-6 family of com-
mercial aircraft turbine engines, and G.E.'s partici-
pation in the program provides some assurance that
these goals will be met at an early time.

In addition to the cost-sharing arrangement men-
tioned above, the petitioner has agreed to a "recov-
ery of cost" provision in the study contract and in all
modifications and amendments thereto. This reim-
bursement feature provides that, in the event of com-
mercial usage of specifically directed improvements,
the Government will ultimately receive full reim-
bursement of monies expended under the contract.

In accordance with the provisions of section 1245.-
106 of the Patent Waiver Regulations, General Elec-
tric has requested waiver of foreign rights in
Canada, France, Great Britain, Italy, Japan, and
West Germany. G.E. desires waiver of foreign rights
in order to protect the use of its technology in the
above countries, and to thereby improve its competi-
tive position among foreign manufacturers of air-
craft engines. G.E. has long been engaged in the sale
of engines to foreign countries for use in military
aircraft. In recent years, it has expanded its sales
activity throughout the world to also service the
commercial aircraft market. In addition to direct
selling, G.E.'s gas turbine engine technology is made
available to users abroad under patent licensing
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agreements. Licensing of technology generally in-
volves the rights to practice many related inventions
so that extensive patent portfolios have been de-
veloped by G.E. in the turbine engine field. Any in-
ventions arising out of the subject amendment would
complement G.E.'s existing group of patented in-
ventions that are available for licensing. Thus, the
manufacture of new products in the United States
for the foreign market should generate new jobs,
and the income from products sales and patent
licensing abroad should impact favorably on the U.S.
balance of payments. The Board therefore finds that
waiver of foreign rights is consistent with the eco-
nomic interests of the United States.

NASA has determined that the performance of work
under the contract may result in the generation of
data having significant early commercial potential.
NASA's policy "For Early Domestic Dissemination"
(FEDD) of technical information and control of the
transfer of selected technology to foreign interests
is therefore made applicable to the contract. The ob-
jective of this policy is to facilitate early domestic
dissemination of seleated technology having signifi-
cant early commercal potential in order to assist this
Nation in maintaining a leading position in the aero-
space and its supporting industries. The control of
the transfer of technology abroad is implemented
by not disclosing technical information to foreign
interests prior to dissemination of such information

Waiver No. AW-1939

in the United States, and by withholding such dis-
closures sufficiently long after dissemination in the
United States to allow U.S. industry to develop a
manufacturing and marketing lead.

Petitioner's request for waiver of rights has there-
fore been considered in the light of the FEDD
policy. The Board therefore finds that as to the
grant of waiver of domes:tic and foreign rights to
any particular invention, nothing contained in the
waiver shall be construed as being inconsistent with
the provisions of the FEDD Data Clause of the con-
tract's general provisions, and as to any such waived
invention, the peti.tioner shall take such action as
appropriate to fulfill its obligations under the pro-
visions of said FEDD Data Clause. In regard to
waiver of foreign rights to any particular invention,
the filing of foreign patent applications shall occur
not earlier that 11 months from the date of filing of
a corresponding U.'S. patent application (normally
foreign filing is required within 8 months after filing
in the United States).

The Board concludes that the interests of the United
States would best be served by waiver of rights to
all inventions that may be made in the performance
of work under subtask 2.2, amendment No. 6 of
contract NAS 3-20696, and recommends that the pe-
tition for waiver of domestic and foreign rights be
GRANTED.
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Waiver No. W-1942

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PETITIONER: University of Miami MeterPREC_D|NG PAGE BLANK NOT F|LMEDINVENTION : A Compact Infrared Turbidity
DECISION : Petition GRANTED, Domestic Rights

SUBPART 1245.1, NASA Patent Waiver Regulations (1977)

PLANS AND INTENTIONS--Petitioner elicits from licensee a commitment of funds for further

development of the invention.

FINDINGS AND RECOMMENDATION OF
BOARD:

The petitioner, University of Miami, is a contractor
of the National Aeronautics and Space Administra-
tion under contract NAS 10-8795. The petition was
made for waiver of domestic rights of the United
States in the invention described below. The inven-
tion was made in the performance of work required
under the above-identified contract and in the man-
ner specified in section 305 (a) of the National Aero-
nautics and Space Act of 1958 as determined by the
Administrator. The petition was considered by the
Inventions and Contributions Board on April 5,
1978.

The Board, having considered the allegations and
claims of the petitioner, makes the findings required
under section 1245.105(b) of the NASA Patent
Waiver Regulations (1977). The Board's findings
of fact and recommendation are set forth below.

Section 1245.105(b) (1). The invention relates to a
turbidity meter for determining the quality of water.
Turbidity or lack of clarity can be measured opti-
cally by the subject invention. Specifically, a solid-
state laser is used to produce near infrared radia-
tion which is quickly absorbed by the water into
which it is directed. Some of this radiation is scat-
tared 180 degrees back along the path of the beam.
A semitransparent mirror which passes the illumi-
nating radiation of the laser is used to direct the
return beam to a photoreceptive device. The photo-
receptor measures the amount of light scattered
back, and this quantity is a function of the turbidity
of the water under examination. The novel features

of the invention include daylight operation, accuracy,
and independence of ambient light conditions. The
invention was developed under a NASA contract re-
lating to the design of remote sensing laser systems
which would operate from the surface of the ocean
and eventually from aircraft. Accordingly, the in-
vention is not directly related to a governmental pro-
gram for creating, developing, or improving prod-
ucts, processes, or methods for use by the general
public.

12/29/78

THE INVENTIONS AND CONTRIBUTIONS

Section 1245.105(b) (2) and section 1245.105(b) (3).
The i_vention relates to a turbidity measuring ap-
paratus which comprises one or more solid-state
lasers that operate in the near infrared region. In
comparison to commercially available turbidity
meters, this apparatus is less complex, it may be
contained in a smaller unit, and it is operable dur-
ing the daylight hours. These advantages represent
the major improvement over presently available de-
vices. While the turbidity meter will find application
in monitoring water quality, the extraction of im-
purities or pollutants from the water must be per-
formed by water treatment processes which are
functionally separate and distinct from this inven-
tion. The invention_ is therefore not likely to be re-
quired by governmental regulations for use by the
general public, nor is it deemed to directly concern
the public health, public safety, or public welfare.

Section 1245.105 (b) (4). The invention is in the field
of technology relating to hydrology. More specifical-
ly, the inven,tion utilizes an optical means for meas-
uring the scattering coefficient of water in the en-
vironment to determine water turbidity. While the
Government has sponsored numerous studies con-
cerned with the conditions of fresh water and sea
water, presen_tly electrical power companies have be-
come very active in this field in order to comply with
environmental regulations regarding temperature
and turbidity caused by the discharge of their con-
denser cooling waters. There are various commer-
cially available turbidity meters which are manu-
factured by companies servicing the hydrology and
oceanography fields. This invention provides mainly
a simplified and smaller unit than those presently
available and yet yields more accurate data under
daylight operation. Although the Government is
deemed to have made significant contributions to this
field of technology, numerous companies are engaged
in the field of ,hydrology and have acquired signifi-
cant experience outside of work funded by the Gov-
ernment. Moreover, because functionally alternative
devices are available, the acquisition of exclusive
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WaiverNo.W-1942

rights in this inventionwouldnot conferon the
petitionerapreferredordominantposition.

In viewofpetitioner'splansandintentions'to bring
the inventionto thepointof practicalapplication,
the incentiveprovidedby waiverwill increasethe
likelihoodthat the benefitsof the inventionwould
beavailabletothepublicat anearlydate.Petitioner,
theUniversityof Miami,is acknowledgedfor its ex-
pertiseinhydrologyandoceanography.It hasthere-
fore establisheda closerelationshipwith a com-
panyinvolvedin thedevelopmentof water-measur-
ing instruments.In this regard,petitioneris nego-
tiatingalicensingarrangementwithamanufacturer
of productssimilarto the inventionwherebythe
manufacturerhasprovisionallycommittedmorethan

$100,000to developthe invention.The invention
will beincorporatedintoa recordingsystemfor the
measurementof waterparametersthat is marketed
bythemanufacturer.Discussionsfor theproduction
andmarketingfor theinventionarecurrentlyunder-
waywith thecompany.NASAhasevaluatedthein-
ventionanddeterminedthattheGovernmentwill not
fund further developmentof the turbidity meter.
Waiverof rightswill thereforeprovidethe incen-
tive for petitionerto continueits effortsto license
the inventionsothat its benefitswouldbemade
availableto thepublicat anearlytime.

TheBoardconcludesthatthe interestof theUnited
Stateswouldbestbeservedby waiverof rights,
andrecommendsthat thepetitionfor waiverof do-
mesticrightsbeGRANTED.
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WaiverNo.W-1945

NATIONALAERONAUTICSAND SPACEADMINISTRATION

PETITIONER: GeneralMotorsCorporation
INVENTION: GasTurbineCombustorMounting
DECI'SION: PetitionGRANTED,DomesticandForeignRights

SUBPART1245.1,NASA PatentWaiverRegulations(1977)

PLANS AND INTENTIONS--Invention will find application in GM commercial gas turbine

engines.

FINDINGS AND RECOMMENDATIONS OF THE INVENTIONS AND CONTRIBUTIONS
BOARD:

The petitioner, General Motors Corporation, Detroit
Diesel Allison Division, is a contractor of the Na-
tional Aeronautics and Space Administration under
contract NA'S 3-20037. The petition was made for
waiver of domestic and foreign rights of the United
States in the invention described below. The inven-
tion was made in the performance of work required
under the above-identified contract and in the man-

ner specified in section 305 (a) of the National Aero-
nautics and Space Act of 1958 as determined by the
Administrator. The petition was considered by the
Inventions and Contributions Board on April 5,
1978.

The Board having considered the allegations and
claims of the petitioner, makes all the findings re-
quired under section 1245.105(b) and section 1245.-
]06 of the NASA Patent Waiver Regulations
(1977). The Board's findings and recommendations
are set forth below.

Section 1245.105(b)(1). The invention relates to a
gas turbine engine cembustor assembly mount with-
in the combuator housing. The novel means of at-
tachment permits axial and radial expansion of the
liner, seals *_he downstream end of a cooling air
annulus, avoids degradation of the liner, and permi_
controlled air flow for cooling the assembly mount.
The invention was developed in the course of evalu-
ating advanced combustor liner cooling techniques
which meet the requirements of long life at gas tern-
perat___res of 1,920 ° K, and where lesn than 20 per-
cent of combustion air is used for cooling. Accord-
ingly, the invention is not directly related to a gov-
ernment_l program for creating, developing, or ira-
proving products, processes, or methods for use by
the general pub}ic.

Section 1245.105 (b) (2) and section 1245.105 (b) (3).
The primary commercial application of combustor
assemblies is in gas generating turbine engines such
as those used in utility power plants and aircraft.
The invention is dire_ced specifically to porous metal
liner panels that are carried by suitable mounting

means to maintain structured integrity of the corn-
buster by permitting free radial and axial expansion
of the panels. As such, the invention is not consid-
ere4 to have a direct or significant impact on the
health, safety, or welfare of the general public, nor
is it likely to be required by governmental regula-
tions for use by the general public.

Section 1245.105(b)(4). The invention is in the
field of technology of combustors. Numerous com-
panies are involved in this technology in connection
with gas burner and furnace development. The Gov-
ernment's activity in this field has been limited
primarily to space applications and military aircraft
development. For example, new designs of corn-
busters were required for rocket engines and, more
recently, for advanced aircraft jet engines. The
technology of combustors is highly developed as
evidenced by the several subclasses of patents which
are listed in the U.S. Patent and Trademark Office
Manual of Classification of Patents and which re-
late to burners, combustors, and the like. Accord-
ingly, the invention is not in a field of technology
in which there has been little significant experience
outside of vcork funded by the Government, or where
the Government has been the principal develeper of
the field, and the acquisition of exclusive rights in
the invention would not confer on the petitioner
preferred or dominant position.

In view of petitioner's plans and intentions to bring
the invention to the point of practical application,
the incentives provided by waiver will increase the
likelihood that the benefits of the invention would
be readily available to the public at an early date.
Petitioner, the Detroit Diesel Allison Division of
GM, is one of the largest manufacturers of gas gen-
erating equipment in the world. GM has an active
program which is directed toward the use of corn-
busters _n various commercial gas engine applica-
tions including commercial helicopter engines. GM
intends to incorporate this invention and another re-
lated invention (Waiver Case W-1944) in its gas
engine designs as well as license others to practice
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Waiver No. W-1945

this technology. Petitioner points out that it has all
the necessary facilities to conduct rig tests and en-
gine tests, and its field installations are equipped
to evaluate the inventions for performance, service
life, and overall acceptability. Waiver of rights
would therefore provide the incentive for petitioner
to continue its efforts to develop and market the in-
vention for commercial applications.

Petitioner has requested waiver of foreign rights in
Japan, Germany, France, Great Britain, Italy,
Canada, and Switzerland. Petitioner has stated that
the GM Model 501 commercial gas turbine engine
is in use in more than 40 countries, and that GM
has authorized gas turbine distributorships in 12
foreign countries. GM turbine engines are sold in

the above countries in which waiver is requested.
The U.S. manufacture of engines employing the in-
vention would have a favorable impact on the U.S.
economy in terms of jobs, and sales of such engines
abroad would contribute toward improving the trade
posture of the United States. Accordingly, the Board
finds, pursuant to section 1245.106 of the Patent
Waiver Regulations, that waiver of foreign rights
is consistent with the economic interests of the
United States.

The Board concludes that the interests of the United
States would bes£ be served by waiver of rights, and
recommends that the petition for waiver of domestic
and foreign rights be GRANTED.
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Waiver No. W-1956

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PETITIONER :
INVENTION :
DECrSION:

University of Denver
Temperature Monitor
Petition GRANTED, Domestic and Foreign Rights

SUBPART 1245.1, NASA Patent Waiver Regulations (1977)

PUBLIC HEALTH SECTION 1245.105(b)(3)--Essential component of body monitoring system
(Vital Signs Monitor) found to directly concern public health.

WAIVER AS NECESSARY INCENTIVE SECTION 1245.105(c)--Contractor will support R. & D.
and seek licensees for production and sale.

SPECIAL CONDITION ON WAIVER--Circuit component will be furnished by NASA for other
applications; waiver made subject to the condition that contractor and its licensees shall meet

market demand, otherwise NASA may license the invention to ensure that any such demand is
satisfied.

FINDINGS AND RECOMMENDATIONS OF THE INVENTIONS AND CONTRIBUTIONS
BOARD:

The petitioner, University of Denver, is a contractor
of the National Aeronautics and Space Administra-
tion under contract NAS 9-15206. The petition was
made for waiver of domestic and foreign rights of
the United 'States in the invention described below.
The invention was made in the performance of work
required under the above-identified contract and in
the manner specified in section 305(a) of the Na-
tional Aeronautics and Space Act of 1958 as deter-
mined by the Administrator. The petition was con-
sidered by the Inventions and Contributions Board
on June 29, 1978.

The Board, having considered the allegations and
claims of the petitioner is unable to make all of the
findings required under section 1245.105(b) of the
NASA Patent Waiver Regulations (1977). Specifi-
cally, the invention is found under section 1245.105-
(b) (3) of the Regulations to directly concern the
public health. The Board, however, recommends
grant of waiver of domestic rights as provided by
section 1245.105(c) of the Regulations on its fur-
ther finding _hat waiver is a ._:ecessary incentive to
call fgrth risk capital and expense to bring the in-
vention to the point of practical application. The
Board also finds pursuant to section 1245.106 of the
Regulations that waiver of foreign rights is con-
sistent with the economic interests of the United

States. The Board's findings of fact and recommen-
dations are set forth below.

The invention, a temperature monitoring circuit, is
an essential component of a Vital Signs Monitor
which is a device for measurin,g and displaying, by

electronic means, body temperature, pulse rate, ECG
(electrocardiogram), and breath rate. The monitor-
ing system comprises six miniaturized hybrid eloc-
tronic circuits which are the basic building blocks
of the device. These circuiCs are interrelated to per-
form a unique data processing and signal condition-
ing function, and are known as: (1) heart/breath
rate processor, (2) impedence pneumograph respira-
tion rate, (3) clock or master frequency, (4) LCD
display driver, (5) ECG and cardiotachometer signal
conditioner, and (6) temperature monitor (the sub-
ject invention). Waiver of rights has also been re-
quested for the Vital Signs Monitor system and for
each of the hybrid circuit inventions.

The Vital Signs Monitor in its final form will be
portable, battery operated, and sized to a hand-held
calculator. The monitoring system comprises a tern-
perature probe for measuring the body temperature
and three electrodes for producing both ECG and
respiration signals. The device may also be provided
with a plug or socket for receivin,g signals from
blood-pressure sensi,n_'_devices. Briefly, the ECG
monitor amplifies a signal detected by electrodes
which are placed on the body of a patient under-
going medical examination. The ECG output signal
is supplied to the impedence pneumograph which
measures the change in impedence of the chest as it

expands and contracts during the breathing cycle.
The output from the impedence pneumograph is sup-
plied to the heart/breath processor module whose
circuitry is designed to convert the time between
pulses generated by either the ECG amplifier or im-
pedence pneumograph to determine the heart rate
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in bea_s per minute. This circuit is also used to de-
termine the respiration rate by shunting the con-
trol frequencies that are generated by a clock cir-
cuit. The heart rate can be determined beat-to-beat
or from the average of five consecutive heart beats.
The clock circuitry is a small crystal which provides
all the control frequencies for operation of the sys-
tem. The temperature monitor circuit converts the
resistance of a thermistor to a voltage which ex-
hibits a linear correspondence to temperature; this
voltage is then converted to a digital value. The
LCD display driver pertains to digital display of the
signals which are supplied by the above circuitry.
These hybrid circuits are considerably more reliable
than conventional printed circuits due to the elimina-
tion of solder joints and electrical connections. Be-
cause the circuits operate on a very low voltage and
current, there are no electrical hazards inherent
in the system. The Vital Signs Monitor is especially
suited to emergency medical diagnosis at remote lo-
cation,s or in cramped, inaccessible places because of
its compact size, low power consumption, and physio-
logical data acquisition and processing capabilities.
These features will be especially valuable in record-
ing combinations of physiological data at the scene
of accidental fires, explosions, gas leakages, etc.,
where medical histories could be used as a basis for
providing better medical treatment. The monitoring
device will also find application as an instrument of
a physician's bag where clinical quality measure-
ments are desired. Inasmuch as the subject tem-
perature monitoring circuit is an integral part of
the Vital Signs Monitor, the Board finds pursuant
to section 1245.105(b)(3) of the Patent Waiver
Regulations that the invention directly concerns the
public health.

The Board, having considered the relationship of the
invention to the health, safety, and welfare of the
general public, nevertheless finds pursuant to section
1245.105(c) of the Patent Waiver Regulations that
waiver is a necessary incentive to call forth risk
capital and expense to bring the invention to the
point of practical or commercial application. Peti-
tioner is a university and therefore it does not have
a manufacturing capability. Consequently, it intends
to license the monitoring device and its hybrid cir-
cuitry to a manufacturer so that they might be fur-
ther developed, produced, and sold in the commercial
market. In accordance with petitioner's plans and
intentions to place the inventions in the stream of
commerce, initial development and marketing anal-
ysis costs will be shared by the university and the
licensee. In this regard, petitioner, in cooperation
with its licensing agent, University Patents, Incor-
porated, has prepared a list of candidate manufac-
turers from which selected companies will be offered
a license including guidance and assistance to ex-
pedite development and commercialization of the in-
ver_tiens. Specifically, a product evaluation will be

performed by petitioner in connection with clinical
data received. Petitioner will also conduct or assist
in conducting market surveys and cost analysis to
enable candidate manufacturers to assess the risk of
placing a new product on the market. Petitioner esti-
mates that the cost of development of the Vital
Signs Monitor in the United States during the first
year may require $100,000 of university funds for
clinical testing, and $20,000 for initial product de-
velopment from the manufacturer. In the second
year, the university is expected to expend $35,000
while $70,000 may be expected from the manufac-
turer. In the third year when development will have
been completed, no university expenditures are an-
ticipated; however, all manufacturing costs will be
borne by the licensee-manufacturer. It is estimated
that the total cost of development for both the
United States and foreign markets may exceed
$400,000. Petitioner has already contacted several
fabricators of hybrid microcircuits which are ex-
pected to furnish the hybrid circuitry for the Vital
Signs Monitor to a larger product-oriented organiza-
tion having sales experience and a product line of
medical instrumentation. In view of the large capital
expenditure required to bring the inventions to the
point of practical application, the Board finds that
waiver would provide the incentive for petitioner to
continue its efforts to further develop the subject
invention as well as to negotiate licenses which will
require a commitment of funds by interested
manufacturers.

NASA, through its technology utilization programs,
intends to demonstrate the feasibility of the six
miniaturized hybrid circuit components in the fabri-
cation of a Portable Medical Status Treatment Sys-
tem, sometimes referred to as a "High Technology
Physician's Black Bag." This bag will contain
modules of electronic instrumentation so that a com-
plete diagnosis of a patient may be performed in
relatively short time. The hybrid circuits which
were made by petitioner under the subject contract
will be furnished to another contractor which has
been selected to fabricate prototypes of such physi-
cian's bag. Thus, should the Portable Medical 'Status
Treatment System beconm in great demand, fabri-
cators of the system should not be frustrated by the
unavailability of the hybrid circuits if petitioner or
its licensees are unable to meet market demand

(waivers having been granted to petitioner for each
of the component circuits). To ensure that any such
demand is satisfied, the Board recommends that in
any grant to waiver, petitioner, its licensees or as-
signs shall offer the temperature monitoring circuit
for sale or make i¢ available for sale to any inter-
ested party at a reasonable price and in quantities
sufficient to meet market demand. In the event ef
noncompliance with such condition, NASA reserves
the right to gran,t licenses for the practice of the
invention.
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The Vital Signs Monitor is deemed to have signifi-
cant commercial value in foreign markets as well as
in the domestic market. Accordingly, petitioner has
requested waiver of rights to the subject invention
in Canada, France, Great Britain, Italy, Japan, Nor-

way, Sweden, and West Germany. In view of a po-

tentially wide market for the monitoring system,
foreign patent rights are of considerable importance
in petitioner's licensing strategy. Petitioner expects

that any licensing abroad would be performed by an
American licensee which would operate through a

Waiver No. W-1956

subsidiary to manufacture items abroad or sub-
license to foreign nationals. Direct sales abroad may
also be made. Marketing the invention abroad would
impact favorably on the U.S. economy in terms of
sales or license income. Accordingly, the Board finds
that waiver of foreign rights is consistent with the
economic interests of the United States.

The Board concludes that the interests of the United
States would best be served by waiver of rights, and
recommends that the petition for waiver of domestic
and foreign rights be GRANTED.

OF POOR QUA.LiT_:
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Waiver No. W-1957

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PETITIONER : Un,iversity of Denver
INVENTION: Vital Signs Monitor
DECI'SION : Petition GRANTED, Domestic and Foreign Rights

SUBPART 1245.1, NASA Patent Waiver Regulations (1977)

PUBLIC HEALTH SECTION 1245.105(b)(3)--Monitoring system for electronically measuring
and displaying body parameters found to directly concern public health.

WAIVER AS NECESSARY INCENTIVE SECTION 1245.105(c)mContractor will continue its

support for further research and development and seek licensees for production and sale.

SPECIAL CONDITIONS ON WAIVER--Invention circuit components will be furnished by NASA
for other applications; waiver made subject to condition that contractor and its licensees shall

meet market demand, otherwise NASA may license the invention to ensure that any such de-
mand is satisfied.

FINDINGS AND RECOMMENDATIONS OF THE INVENTIONS AND CONTRIBUTIONS
BOARD:

The petitioner, University of Denver, is a contractor
of the National Aeronautics and Space Administra-
tion under contract NAS 9-15206. The petition was
made for waiver of domestic and foreign rights of
the United States in the invention described below.
The invention was made in the performance of work
required under the above-identified contract and in
the manner specified in section 305(a) of the Na-
tional Aerormutics and Space Act of 1958 as deter-
mined by the Administrator. The petition was con-
sidered by the Inventions and Con.tributions Board
on June 29, 1978.

The Board, having considered the allegations and
clainm of the petitioner, is unable to make all of the
findings required under section 1245.105(b) of the
NASA Patent Waiver Regulations (1977). Specifi-
cally, the ir_ventien is found under section 1245.105-
(b) (3) of the Regulations to directly concern the
public health. The Board, however, recommends
grant of waiver of domestic rights as provided by
section 1245.105(c) of the Regulations on its fur-
,arc:- mmmg tha't waiver is a necessary incentive
to call forth risk capital and expense to bring the
invention to the point of practical applicat':on. The
Board also finds pursuant to section 1245.106 of the
Regulations that waiver of foreign rights is con-
si_tent with the economic interests of the United
States. The Board's findings of fact and recommen-
dations are set forth below.

The invention, known as a Vital Signs Monitor, is
a device for measuring and displaying, by electronic

, F

means, body temperature, pulse ra_, ECG (e_ectro-
cardiogram), and breath rate. The monitoring sys-

tern comprises six miniaturized hybrid electronic
circuits which are %he basic building blocks of the
device. These circuits perform a unique data proc-
essing and signal conditioning function, and are
known as the (1) heart/breath rate processor, (2)
impedence pneumograph respiration rate, (3) clock
or master frequency, (4) LCD display driver, (5)
ECG and cardiotachometer signal conditioner, and
(6) temperature monitor. Waiver of rights has also
been requested for each of these hybrid circuit in-
ventions.

The Vital Signs Monitor in its final form will be
portable, battery operated, and sized to a hand-
held calculator. The monitoring system c_mprises a
temperature probe for measuring the body tempera-
ture, and three electrodes for producing both ECG
and respiration signals. The device may also be pro-
vided with a plug or socket for receiving signals
from blood-pressure sensing devices. Briefly, the
ECG monitor amplifies a signal detected by elec-
trodes which are placed on _he b_dy of a patient
unu_Mun*g *nv,ulualex&ii-lination.The "_'-'_ ou U

signal is supplied to the impedence pneumograph
which measures the cha1_ge h_ impedence of the
chestas itexpands and contractsduring the breath-

ing cycle.The output from the impedence pneumo-
graph is supplied to the heart/breath processor
module whose circuitryis designed to convert the
time between pulses genel'atedby eitherthe ECG
amplifieror impedence pneumograph to determine
the heart rate in beats per minute. This circuitis

also used todetermine the respirationrateby shunt-
Ing the controlfrequenciesthav are generated by a
clockcircuit.The heart ratecan be determined beat-
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to-beat or from the average of five consecutive heart
beats. The clock circuity is a small crystal which pro-
vides all the control frequencies for operation of the
system. The temperature monitor circuit converts the
resistance of a thermistor to a voltage which exhibits
a linear correspondence to temperature; this volt-
age is then converted to a digital value. The LCD
display driver pertains to digital display of the
signals which are supplied by the above circuitry.
These hybrid circuits are considerably more reliable
than conventional printed circuits due to the elimina-
tion of solder joints and electrical connections. Be-
cause the circuits operate on a very low voltage and
current, there are no electrical hazards inherent in
the system. The Vital 'Signs Monitor is especially
suited to emergency medical diagnosis at remote lo-
cations or in cramped inaccessible places because of
its compact size, low power consumption, and physio-
logical data acquisition and processing capabilities.
These features will be especially valuable in record-
ing combinations of physiological data at the scene
of accidental fires, explosions, gas leakages, etc.,
where medical histories could be used as a basis for
providing better medical treatment. The device will
also find application as an instrument of a physi-
cian's bag where clinical quality measurements are
desired. In view of the above, the Board finds pur-
suant to section 1245.105(b)(3) of the Patent
Waiver Regulations tha, t the invention directly con-
cerns the public health.

The Board, having considered the relationship of the
invention to the health, safety, and welfare of the
general public, nevertheless finds pursuant to section
1245.105(c) of the Patent Waiver Regulations that
waiver is a necessary incentive to call forth risk
capital and expense to bring the invention to the
point of practical or commercial application. Peti-
tioner is a university and therefore it does not have
a manufacturing capability. Consequently, it intends
to license the monitoring device to a manufacturer
so that it might be further developed, produced, and
sold in the commercial market. In accordance with
petitioner's plans and intentions to place the inven-.
tion in the stream of commerce, initial development
and marketing analysis costs will be shared by the
university and the licensee. In this regard, petitioner,
in cooperation with its licensing agent, Univers,-'ty
Patents, Incorporated, has prepared a list of candi-
date manufacturers from which selected companies
will be offered a license inc!udin,g guidance and
assistance to expedite development and commereia!i-
zation of the invention. Specifically, a product evalu-
ation will be performed by petitioner in connection
with clinical data received. Petitioner will also con-
duct or assist in conducting market surveys and cost
analysis to enable candidate manufacturers to assess
the risk of placing a new product on the market.
Petitioner estimates that the cost of development in
the United States during the first year may require

$100,000 of university funds for clinical testing, and
$20,000 for initial product development from the
manufacturer. In the second year, the university is
expected to expend $35,000 while $70,000 may be
expected from the manufacturer. In the third year
when development will have been completed, no uni-
versity expenditures are anticipated; however, all
manufacturing costs will be borne by the licensee-
manufacturer. It is estimated that _che total cost of
development for both the United States and foreign
markets may exceed $400,000. Petitioner has already
contacted several fabricators of hybrid microcircuits
which technology is required for the Vital Signs
Monitor. These companies are expected to furnish
the hybrid circuitry to a larger product-oriented or-
ganization having sales experience and a product:
line of medical instrumentation. In view of the large
capital expenditure required to bring the invention
to the point of practical application, the Board finds
that -waiver would provide the incentive for peti-
tioner to con,tinue its efforts to further develop the
invention as well as to negotiate licenses which will
require a commitment of funds by interested manu-
facturers.

NASA, through its technology utilization programs,
intends to demonstrate the feasibility of the six
miniaturized hybrid circuit components of the in-
vention in the fabrication of a Portable Medical
Status Treatment System, sometimes referred to as
a "High Technology Physician's Black Bag." This
bag will contain modules of electronic instrumenta-
tion so that a complete diagnosis of a patient m,ay be
performed in relatively short time. The hybrid cir-
cuits which were made under .the subject contract
wir.h petitioner will be furnished to another con-
tractor which has been selected to fabricate proto-
types of such physician's bag. Thus, should the Port-
able Medical Status Trea,tment System become in
great demand, fabricators of the system should not
be frustrated by the unavailability of the hybrid
circuits if petitioner or its licensees are unable to
meet market demand (waivers having been granted
to petitioner for each of the component circuits).
To ensure that any such demand is satisfied, the
Board recommends that in any grant to waiver, pe-
titioner, its licensees or assigns shall offer the hybrid
circuit components of the inven.tion for sale or make
them available for sale to any interested party at a
reasonable price and in quantities sufficient to meet
market demand. In the event of noncompliance
with such condition, NASA reserves the right to
grant licenses for the practice of the hybrid circuit
inventions.

The Vital Signs Monitor is deemed to have signifi-
cant commercial value in foreign markets as well as
in the domestic market. Accordingly, petitioner has
requested waiver of rights in Canada, France, Great
Britain, Italy, Japan, Norway, Sweden, and West
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Germany.In view of a potentially wide market for
the invention, foreign patent rights are of consider-
able importance in petitioner's licensing strategy.
Petitioner expects that any licensing abroad would
be performed by a_,:American licensee which would
operate _hrough a subsidiary to manufacture items
abroad or sublicense to foreign nationals. Direct
sales abroad _y also be made. Marketing the in-
vention abroad Would impact favorably on the U.S.

Waiver No. W-1957

economy in terms of sales or license income. Ac-
cordingly, the Board finds that waiver of foreign
rights is consistent with the econ, omic interests of
the United States.

The Board concludes that the interests of the United
States would best be served by waiver of rights,
and recommends that the petition for waiver of do-
mestic and foreign rights be GRANTED.
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Waiver No. W-1968

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PETITIONER:
INVENTION :
DECI'SION :

Warren and Williams Associates, Inc.
Solar Energy Compensator System
Petition GRANTED, Domestic and Foreign Rights

SUBPART 1245.1, NASA Patent Waiver Regulations (1977)

ORIGIN PAGE IS
OF POOR QUALITY

PLANS AND INTENTIONS--Minority small business concern requires exclusivity in the inven-
tion to attract investment capital; R. & D. of the invention continues.

WAIVER OF FOREIGN RIGHTS SECTION 1245.106--Petitioner intends to manufacture the in-

vention in the United States for sale abroad.

FINDINGS AND RECOMMENDATIONS OF THE INVENTIONS AND CONTRIBUTIONS
BOARD:

The petitioner, Warren and Williams Associates,
Inc., is a contractor of the National Aeronautics and
Space Administration under K'SC-NASA contract
CC 60966A. The petition was made for waiver of
domestic and foreign rights of the United States in
the invention described below. The invention was
made in the performance of work required under the
above-identified contract and in the manner specified
in section 305(a) of the National Aeronautics and
Space Act of 1958 as determined by the Admini-
strator. The petition was considered by the Inven-
tions and Contributions Board on June 29, 1978.

The Board, having considered the allegations and
claims of the petitioner, makes the findings required
under section 1245.105(b) and section 1245.106 of
the NASA Patent Waiver Regulations (1977). The
Board's findings of fact and recommendations are set
forth below.

Section 1245.105(b)(1). The invention relates to
an automatic demand lighting system which is con-
trolled by a photo cell that measures the intensity
of the combined sunlight and artificial light. More
specifically, lights in a room are wired in sets de-
termined by the amount of artificial light that is
needed in different parts of the room for various
levels of sunlight. The system is designed to auto-
matically maintain a minimum selected light level
in structures containing windows. As sunlight is in-
creased within the structure, the artificial light is
appropriately reduced to maintain a preselected light
level within a predetermined intensity range. The
invention resulted from work performed at the
Kennedy Space Center to develop, construct, and
demonstrate a demand illumination control system
which automatically maintains a minimum selected
light level in offices containing windows. An electro-
mechanical demand lighting device was investigated
under the contract for its practical application. Peti-

tioner modified the electromechanical device and de-
signed a totM solid-state electronic demand lighting
system. Although the invention may have applica-
tion in any building where sunlight enters through
windows or the like, the invention resulted from a
specific work task relating to the Kennedy Space
Center building structures. Accordingly, the inven-
tion is not directly related to a governmental pro-
gram for creating, developing, or improving prod-
ucts, processes, or methods for use by the general
public.

Section 1245.105(b) (2) and section 1245.105(b) (3).
The invention, an automatic demand lighting sys-
tem, is the electronic equivalent of an existing elec-
tromechanical device which performs the same func-
tion. The electronic system, however, may be pro-
duced at lower cost, and its physical size is con-
siderably smaller than the electromechanical unit.
While such devices may reduce the consumption of
electrical energy by the gradual reduction of artifi-
cial light as solar generated light is increased, any
energy so saved may be significant only if the light-
ing system is widely used. Presently, there are no
known governmental regulations which require the
use of such devices by the general public. The Board
therefore finds that the invention does not directly
concern the public health, public safety, or public
welfare, nor is it likely to be required by govern-
mental regulations for use by the general public.

Section 1245.105(b)(4). The invention is in the
field of technology of electronic circuitry as it relates
to automatic control operation. This technology is
highly developed as evidenced by control operations
in industry, chemical processing, production auto-
mation, and other areas too numerous to mention.
Because of the need for space-saving and fast-
switching controls, electronic systems have, to a
large extent, replaced their mechanical equivalent.
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In the subject case, an electromechanical demand
lighting system has been modified and converted to
a functionally equivalent electronic system. Clearly,
the invention is not in a field of technology in which
there has been little significant experience outside
of work funded by the Government or where the
Government has been a principal developer of the
field, and the acquisition of exclusive rights in the
invention is not likely to confer on the petitioner a
preferred or dominant position.

In view of the petitioner's plans and intentions to
bring the invention to the point of practical appli-
cation, the incentive provided by waiver will increase
the likelihood that the benefits of the invention will
be readily available to the public at an early date.
The petitioner is a minority small business concern
which already has embarked on the commercializa-
tion of the invention. Specifically, a brochure on the
invention has been prepared and distribution thereof
is in progress. Petitioner has also made additional
modifications to the device as reported under the
NASA contract. Petitioner plans to initiate produc-
tion in its present facility which it feels has the
capacity to produce sufficient units to meet imme-
diate demand for the invention. Materials and parts
suppliers have been located, and assembly personnel
are being recruited. Petitioner finds that the type of
work involved is particularly adaptable to the handi-
capped and a search has been made in the local
community for such workers. Petitioner, because of
its small business status, urges that waiver be

granted as exclusivity in the invention is essential
if it is to secure private financing. To this end, peti-
tioner has discussed financing locally with several
banks, and it estimates that initial development and
commercialization may require as much as $40,000.
In view of the above, waiver of rights would pro-
vide the incentive for petitioner to continue its
efforts to work the invention so that its benefits
would be made available to the public at an early
time.

Section 1245.106. Petitioner has requested waiver
of foreign rights in Japan, Great Britain, France,
West Germany, and Canada. While petitioner is not
engaged in any of the above countries in the sale of
products and/or services that are related to the field
of technology of the invention, it plans to manu-
facture the invention in the United States, and ex-
port it to foreign countries for commercial market-
ing. Should the invention be found to be cost effec-
tive, a large number of units sold could have an im-
pact on the balance of payments, and widespread use
in the United States could result in a decrease in

petroleum imports. Accordingly, waiver of foreign
rights is consistent with the economic interests of
the United States.

The Board concludes that the interests of the United

States would best be served by waiver of rights, and
recommends that the petition for waiver of domestic

and foreign rights be GRANTED.

_. 7_' PRECEDING PAGE BLANK .J_iOT F'ILMED
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Waiver No. AW-1969

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PETITIONER:
CONTRACT :

DECISION:

Texas Instruments Incorporated
Simultaneous, Multiple,Independently Steered Beam Study for Airborne Electronically

SteerablePhased Array Progran_
Petition GRANTED, Domestic Rights

SUBPART 1245.1, NASA Patent Waiver Regulations (1977)

WAIVER UNDER FOLLOW-ON CONTRACT--Waiver under follow-on contract is determined by

the scope of work and principal purpose of the contract.

FINDINGS AND RECOMMENDATION OF THE INVENTIONS AND CONTRIBUTIONS
BOARD:

The petitioner, Texas Instruments, Incorporated, is
a prospective contractor of the National Aeronautics
and 'Space Administration under contract proposal
No. 8-18-EC-14332-AP25J. The petition was sub-
mitted to NASA prior to contract execution for
waiver of domestic rights to all inventions that may
be made under any contract awarded on the above-
identified proposal. The petition was considered by
the Inventions and Contributions Board on June 26,
1978.

The Board, having considered the allegations and
claims of the petition, makes the findings for waiver
of domestic rights under section 1245.104(c) and
(d) of the NASA Patent Waiver Regulations
(1977). The Board's findings and recommendation
are set forth below.

Section 1245.104 (c) (1. The purpose of the proposed
contract is to develop an engineering model of a
multiple beam airborne electronically steerable
phased array antenna. The work to be lberformed is
directed toward development of an engineering
model which will be used for verification test pur-
poses. Preliminary design of the antenna was per-
formed under an earlier NASA contract (NAS 8-
32627), and the present effort is a continuation of
that work. The model will include a 19-element, 2-
dimensional J-bond array. The antenna is intended
for use in the communications systems of the space
station/space base, relay satellites, and space trans-
portation system where adoptive, electronically steer-
able pointing and tracking of communications beams
are required. Clearly, it is not a principal purpose
of the proposed contract to create, develop, or im-
prove products, processes, or methods which are in-
tended for commercial use (or which are otherwise
intended to be made available for use) by the gen-
eral public, or which will be required for such use
by governmental regulations.

Section 1245.104(c)(2). The principal purpose of
the proposed contract is to develop phased arrays
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for space communications systems. Such devices will
find application in antenna equipment to be used on
orbiting artificial satellites, space stations, space
vehicles, and the like. The work to be performed
does not have a direct or significant impact on the
health, safety, or welfare of the general public. It is
therefore not a principal purpose of the proposed
contract to explore into fields which directly concern
the public health, public safety, or public welfare.

Section 1245.104(c) (3). The proposed contract is in
the field of antenna technology. The field of antennas
has been under development since the advent of
radio. In the more specific area of microwaves,
primitive microwave antennas were developed in
the 1930's. In the area of phase array antennas,
many of the principal developments leading up to
the proposed contract effort have been funded by
the Government; however, private industry has been
active in this area as evidenced by the phased array
developments of petitioner, General Electric, Hughes
Electronics, and Airborne Instruments Laboratory.
Texas Instruments is acknowledged as having in-

deptl_ knowledge, experience, and the expertise to
develop electronically steerable arrays. Numerous
sources of antennas are listed in trade publications,
and various designs may be identified from the
numerous patents which have been issued over the
years. Accordingly, the Board finds that the proposed
contract is not in a field of science or technology in
which there has been little significant experience out-
side of work funded by the Government, or where
the Government has been the principal developer of
the field, and the acquisition of exclusive rights at
the time of contracting is not likely to confer on the
petitioner a preferred or dominant position.

Section 1245.104(c) (4). The petitioner will fur-
nish the necessary personnel, facilities,'.and equip-
ment to perform the contract work. The proposed
contract therefore is not for the services of the peti-
tioner for (i) the operation of a Gbvernment_owned
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Waiver No. AW-1969

research or production facility, or (ii) coordinating
and directing the work of others.

Section 1245.104(d)(1). The principal purpose of
the proposed contract is to develop an engineering
model of an antenna which will be used for verifica-
tion test purposes. Final design of a phased array
antenna will have application in space communica-
tions systems such as those associated with space
satellites, space stations, or a space base. Clearly, the
purpose of the proposed contract is to build upon
existing knowledge or technology to develop infor-
mation, products, processes, or methods for use by
the Government.

Section 1245.104(d)(2). Petitioner has acquired
extensive technical competence in the field of an-
tennas by virtue of its development and sales of
radar systems and its earlier work on phased arrays.
Petitioner's efforts in this area include development
of microwave integrated circuits and filter and

radiating elements, as well as testing and fabrication
of electronic components for phased arrays. Peti-
tioner is considered to have greater indepth knowl-
edge, experience, and ability than most other com-
panies working in the area of phased arrays. The
work to be performed under the proposed contract is
closely related to TI's privately funded research and
development programs; this is demonstrated by peti-
tioner's patent position which comprises numerous
patents covering its Airport Surveillance Radar
Systems. In view of the above, the work called for
by the proposed contract is in a field of technology
in which petitioner has acquired technical compe-
tence directly related to an area in which it has an
established nongovernmental commercial position.

The Board concludes that the interests of the United
States would best be served by waiver of rights to
all inventions that may be made under the proposed
contract, and recommends that the petition for
waiver of domestic rights be GRANTED.

/
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APPENDIX B: LIST OF WAIVER PETITIONS--FINDINGS OF FACT NOT DIGESTED

(1966 Regulations)

The Findings of Fact of the Inventions and Contributions Board for the waiver cases listed below

are not digested in this booklet, since the rationale for these waiver decisions are similar to that of other

decisions which already have been digested. The waiver numbers listed below that are prefixed by the letter
W refer to waivers for identified inventions, and those prefixed by the letters BW refer to waiver to all in-
ventions made under a contract.

Inquiries concerning the waiver cases listed below should be made to the National Aeronautics and

Space Administration, Inventions and Contributions Board, Code NB-9, Washington, D.C. 20546.

Waiver Case

Number Peti$ioner Invention or Contract Disposition

W-727 Electric Storage Battery Co. Heat Sterilizable Sealed
Silver-Zinc Battery using
Lead Sulfide and Mercuric
Sulfide in the Zinc Electrode

Granted

W-728 Do. Heat Sterilizable Sealed
Silver-Zinc Battery using
Lead Sulfide in the Zinc
Electrode

Do.

W-729 Do. H_at Sterilizable Sealed

Silver-Zinc Battery using
Mercuric Sulfide in the
Zinc Electrode

Do.

W-742 General Technologies Cor-
poration

A High Strength, Whisker-
Reinforced Metallic
Monofilament

Do.

BW-810 Systems Technology, Inc. Fabricate and Develop Mark
IIA CriticalTask Tester

and Battery of Tests Therefor

Do.

W-816 United Aircraft Corporation Transformer Regulated Self-
Stabilizing Chopper

Do.

W-847 Thermo Electron Corporation Introducing Oxygen as an
Additive Into a Thermionic
Converter

Do_

W--868 Massachusetts Institute of

Technology
Electrohydrodynamic Apparatus
and Method

Do.

W-871 TRW, Incorporated Polyimide Polymers Do.

W-872 General Precision Systems,
Inc.

Beam Alignment Do.

W-875 Harvey Aluminum, Inc. Aluminum-Steel Composite Do.

BW-878

12/29/78

Atlantic Research Corporation
& Victory Engineering Corp.

Development of a Thin Film
Temperature Sensor*for Upper
Atmospheric Soundings

b-1

Do.

Ch. 14
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Waiver Case
Number

W-886

W-887

BW-889

W-890

W-891

W-892

W-893

BW-895

W-898

W-902

W-903

W-904

W-905

W-906

W-907

BW-909

W-911

Petitioner

Giannini Scientific Cor-

poration

Raytheon Company

General Precision Systems,
Inc.

TRW, Incorporated

The Borden Company

Do.

Westinghouse Electric
Corporation

Hughes Aircraft Company

Do.

CBS Laboratories

Do.

Do.

The Borden Company

Do.

Do.

Westinghouse Electric
Corporation

North American Rock-
well Corporation

Invention or Contract

Electric Arc Light Having
Undercut Recessed Anode

Sealed Relay

Development of Improved Solar
Cell Electrical Contacts

Polyimide Molding Power
Compositions

Separator for Alkaline Electric
Batteries

Separator for Alkaline
Battery

Low Power Analog Switch

Analytical Study Program
to Develop the Theoretical
Design of TravelingWave Tubes

Investigate the Thrust Vector
of an Electron Bombardment Ion

Engine

Method for Producing
Dimensionally Stable
Photosensitive Resist
Pattern

Method for Producing
Reliable Contacts Between
Resistors and Low Resis-

tivity Materials

Method for Restoring the
Electrical Properties of
Ion Bombarded Semi.
conductor Devices

Separator for Alkaline
Electric Cells

Separator for Alkaline
Electric Batteries

Do.

Program for Development
of High Temperature
Electrical Materials

Locking Mechanism

b-2

Disposition

Granted

Do.

Do.

Do.

Do.

Do.

Do.

Denied

Granted

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.



LIST OF WAIVER PETITIONS--FINDINGS OF FACT NOT DIGESTED--Continued
(1972 Regulations)

Waiver

Case

Number Petitioner

W-1770 General Electric Company/
Aircraft Engine Group

W-1771 Do.

W-1772 Do.

W-1773 Do.

W-1774 Do.

W-1775 Do.

W-1776 Rockwell International
Corporation

AW-1777 RCA Corporation

AW-1778

AW-1779

Laser Development Corporation

IIT Research Institute

W-1782 Westinghouse Electric
Corporation

AW-1784 Sprague Electric Company

W-1786 California Institute of
Technology

W-1788 Nelson and Johnson Engineering,
Inc.

AW-1789 Texas Instruments,
Incorporated

W-1790 California Institute of

Technology

W-1791 Do.

12/29/78

Invention or Contract

Leading Edge Protection for
Composite Blades

Deformable Bearing Seat

Closeout Bridging Strip for
Composite Structures

Digital Fuel Control System

Blade Retainer

Fail-safe Servo Valve

Multiple Bubble Detector

Research on the Development of
Room Temperature Operation-
Visible Emission Semiconductor
Diode Lasers

Development of Tunable High
Pressure COj Laser for Studies
of Differential Absorption Sens-
ing of Pollutants and Energy
Transmission

Engineering Support for Magnetic
Tape Recording

Improved Gate Assisted Thyristor,
and a Method Including Cathode
Shunts

Design, Develop, Fabricate, and
Test Wet-Slug All-Tantalum
Capacitors in the T2 Case _ize

Automated Mass Spectrometer
Analysis System

Trash Compactor, Manual

Electrostatic Focused Intensified
Charge Coupled Devices
(EFICCD)

X-ray Exposure Sensor and
Controller

Polymers and Method of
Preparation

b-35

PRECEDING PAGE BEANK NOT F!L_'_ -

Disposition

Granted

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Denied

Granted,
Domestic;
Denied,
Foreign

Granted

Do.

Do.

Do.

Do.

Do.

DO.

Ch. 14



LIST OF WAIVER PETITIONS--FINDINGS OF FACT NOT DIGESTED--Continued

(1972 Regulations)

Waiver

Case

Number Petitioner

W-1794 General Electric Company

W-1795 California Institute of

Technology

W-1796 Do.

W-1797 Do.

AW-1800

W-1801

W-1802

W-1808

W-1804

W-1805

AW-1808

W-1809

W-1810

W-1811

W-1812

W-1813

W-1814

W-1815

W-1816

Union Carbide Corporation

California Institute of

Technology

Do.

Do.

Do.

Do.

RCA Corporation

Massachusetts Institute of

Technology

General Electric Company/

Aircraft Engine Group

Do.

Do.

Do.

General Electric Company/

Aircraft Engine Group

Do.

Do.

Invention or Contract

Redundant Disc

Sewage Sludge Treatment

System

Improvement in Sewage

Sludge Additive

Improvement in Raw Sewage
Treatment

High-Purity Silicon Project

Isotope Separation Using Metallic

Vapor Lasers

Cell Specific, Variable Density,

Polymer Microspheres

Photochemical Preparation of

Olefin Addition Catalysts

Polyvinyl Pyridine Microspheres

Preparation of Small, Bio-

compatible Microspheres

Development of Ion-Implantation

Techniques

Bilateral D.C.-to-D.C. Voltage

Converter

Composite Wall Structure

Sound Suppressing Structure
with Thermal Relief

Blind Thread Inserts

Positioning Pad for a Swing

Root Composite Blade

Fan Nozzle Actuated by Multiple

Tubes

Acoustic Wall Structure

Clamshell Reverser Articulating

Side Extension and Actuation

System for Same

Disposition

Graated

Do.

Do.

Do.

Do.

Denied

Granted

Do.

Do.

Do.

Do.

Do.

Do.

Do,

Do.

Do.

DO.

Do.

Do.

b-36



LIST OF WAIVER PETITIONSmFINDINGS OF FACT NOT DIGESTED--Continued

(1972 Regulations)

Waiver
Case

Number

AW-1820

Petitioner

Texas Instruments Incorporated

W-1822 California Institute of
Technology

W-1824 Atual Jain

AW-1826 RCA Corporation

W-1829 California Institute of
Technology

W-1830 Do.

W-1831 Do.

AW-1834

AW-1835

W-1837

W-1839

W-1840

AW-1841

W-1843

W-1845

W-1846

W-1848

E.I. DuPont de Nemours
and Co.,Inc.

Litton Systems, Inc.,
Guidance and Control
Systems Division

Massachusetts Institute of

Technology

Rockwell International
Corporation

General Electric Company/
Aircraft Engine Group

Kimberly-Clark Corporation

California Instituteof
Technology

Westinghouse Electric
Corporation

University of Arizona

International Business Ma-

chines Corporation

Invention or Contract

Study to Determine the Feasibility
of Eliminating Single Failure
Point Sources in the Scout Guid-
ance System

Multispectral Imaging and
Analysis System

Super-Resolution Imaging
System

Electrodynamics Explorer Instru-

ment Payload Study

Plasma Igniter for Internal

Combusion Engine

SelectiveImage Area Control of

X-ray Film Exposure Density

Medical Tomographic System
Using Ultra-Sonic Transmission

NR-150B2 Acthesive Development

Dry Inertial Reference Unit

Gasification Process

High Frequency Arc Cleaning
Process and Wire Cleaner

Reverse Pitch Fan with Divided
Splitter

Alkaline Battery Separator
Development

Startup System for Hydrogen
Generator Used with an Internal
Combusion Engine

Suppression of Parametric
Oscillations in IMPATT
Amplifiers and Oscillators

Rock Burst Alarm System

Method and Apparatus for
Forming an Elongated Silicon
Crystaline Body Using a 110,
211 Oriented Seed Crystal

Disposition

Granted

Denied

Granted

Do.

Denied

Do.

Granted

Do.

Do.

Do.

Do.

Do.

Do.

Denied

Grar_ted

Do,

Do.
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LIST OF WAIVER PETITIONS--FINDINGS OF FACT NOT DIGESTED--Continued
(1972Regulations)

Waiver

Ca8e
Number

W-1849

W-1851

W-1852

AW-1853

AW-1854

W-1857

W-1858

W-1859

W-1860

W-1862

W-1863

W-1864

W-1865

W-1866

W-1867

AW-1868

AW-1873

Petitioner Invention or Contract Disposition

International Business Machines Method and Apparatus for Granted
Corporation Forming Silicon Crystalline

Bodies

The Singer Company, Link Simulated Lights for an Do.
Division Airfield Model

Arthur W. Authier Solar Altitude Computer Do.

SKF Industries, Inc. Ferrofluid Lubrication Study Do.
and Bearing Test Fixture
Development

Desert Sunshine Exposure Solar Cells Tests Do.
Tests, Inc.

Dr. Thomas G. Wilson and
William W. Burns, III

Westinghouse Electric
Corporation

Do.

TRW, Inc., Systems and
Energy

California Institute of
Technology

Do.

Do.

Do.

Do.

Do.

Burroughs Corporation

E. I. DuPont De Nemours &
Company

b-38

A Syst_n State and Operating
Condition Sensitive Control
Technique for Electronic
Power Processing Systems

Multi-Mode Control Logic
Circuit for Solid-State Relays

Control Circuit Initiating
Conduction of an Opto-Isolater
Unit

Perfluoroisopropylidene
Diamine

Metal Containing Polymeric
Functional Microspheres

Impregnated Metal-Polymeric
Functional Beads

Method of Controlling Defect

Orientation in SiliconCrystal
Ribbon Growth

Fluorescent Mierospheres

Electromagnetic Power
Absorber

Induced Junction

Solar Celland Method
of Fabrication

Preliminary Study for a Com-
putational Aerodynamic Design
Facility

Feasibility of Producing Ultra-
Thin Polymeric Film

Do.

Do.

Do.

Do.

Do.

Do.

Denied

Granted

Do.

Do.

Do.

Do.



LIST OF WAIVER PETITIONS--FINDINGSOF FACT NOT DIGESTED--Continued
(1972Regulations)

Waiver
Case

Number

W-1874

AW-1877

W-1878

W-1879

W-1883

AW-1884

W-1885

AW-1887

W-1891

W-1892

W-1893

W-1894

W-1895

W-1898

AW-1900

W-1904

W-1906

AW-1907

x Foreign righ_ only.

12/29/78

Petitioner

International Business
Machines Corporation

Texas Instruments, Inc.

General Electric Company

Texas Instruments, Inc.

SSP Products, Inc.

Texas Instruments, Incorporated

General Electric Company/
Aircraft Engine Group

RCA Corporation

Massachusetts Institute of

Technology

Do.

Abacus Controls, Inc.

California Institute of
Technology

Do.

Westinghouse Electric
Corporation

RCA Corporation

California Institute of

Technology

Pennwalt Corporation

Texas Instruments, Inc.

Invention or Contract

Semiconductor Structure

Multiple, Independently Steered
Beam Study

Variable Mixer Propulsion
Cycle

Variable Cycle Gas Turbine
Engines

Screen Support Flange

CCD Arrays

Method and Apparatus for
Failure Detection in Gas Turbine

Engine Control System

Dynamics Explorer Instrument
Payload Study

A Charge-Flow Transistor
and Instrument Embody-
ing the Same

High Gradient Continuous
Caster

Inverter Control System

Surfactant-Assisted Liquefaction
of Particulate Carbonaceous
Substances

Coupling Apparatus for
Ultrasonic Medical Diagnostic
System

D.C. Static Switch Circuit with
Power Saving Feature

Development of a Radiation-
Hard Microprocessor and
Associated Devices

A Sewage Treatment System

Intumescent Coating
Composition

Low Cost Silicon
Solar Array Project

b-39

Disposition

Granted

Do.

Do.

Do.

Do.

Do.

Do.

DO.

Granted :

Granted

Do.

Denied

Do.

Granted

Do.

Do.

t
Do.

Denied

Ch. 14



LIST OF WAIVER PETITIONS--FINDINGS OF FACT NOT DIGESTEDmContinued
(1972Regulations)

Waiver
Ca8e

Number

AW-1908

AW-1909

AW-1910

AW-1912

AW-1913

AW-1915

AW-1918

AW-1919

AW-1920

AW-1923

W-1924

AW-1926

W-1931

AW-1963

AW-1965

Petitioner Invention or Contract Disposition

Texas Instruments, Inc. Silicon Sheet Growth Denied
Development

RCA Corporation Solid-State Image Sensor Granted
Development

The Singer Company Spacelab Simulator (SLS) Do.

National Semiconductor Development of Radiation Do.

Corporation Hard Bipolar Linear Devices

Siltec Corporation Silicon Crystal Growth Do.
Utilizing Continuous Molten
Silicon Feed

Mechanical Technology
Incorporated

RCA Corporation

Do.

Do.

J. C. Schumacher
Company

California Institute of
Technology

Horizons Research, Inc.

Arden Sher

Texas Instruments,
Incorporated

b-40

Do.

Design of Hermetically Sealable
Free-Piston Engine Alternator of

1 kW Capacity

Low Cost Silicon Solar Array

Program; Large Area Silicon

Sheet Task-Epitaxial Silicon
Growth for Solar Cells

Low Cost Silicon Solar Array
Program; Automated Array
Assembly Task (Phase 2)

Low Cost Silicon Solar Array

Program; Large Area Silicon
Sheet Task, Die and Container
Material Development

Low Cost Silicon Solar Array

Program; Feasibility Study of a
High Velocity, Continuous-Flow
Reactor for the Production of
Solar Grade Silicon

Ion Exchange Membrane

High Resolution Masks for
Ion Milling Pores Through
Substrates

Apparatus Including Effectively
Intrinsic Semiconductor for

Converting Radiant Energy to
Electrical Energy

Fabrication, Test and Deliver
Charge Coupled Devices and
Associated Electronic Sub-
assemblies

Design, Develop, Fabricate, Test,
and Deliver Charge Coupled

Device (CCD) Imagers

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.



LIST OF WAIVER PETITIONS--FINDINGS OF FACT NOT DIGESTED

(1977 Regulations)

The Findings of Fact of the Inventions and Contributions Board for the waiver cases listed below are

not digested in this booklet, since the rationale for these waiver decisions are similar to that of other deci-

sions which already have been digested. The waiver numbers listed below that are prefixed by the letter W

refer to waivers for identified inventions, and those prefixed by the letters BW (Blanket Waiver; 1966 Regu-.

lations) and AW, (Advance Waiver; 1972 and 1977 Regulations) refer to waiver to any or all reported in-

ventions made under a contract.

Inquiries concerning the waiver cases listed below should be made to the National Aeronautics and Space

Administration, Inventions and Contributions Board, Code NB-9, Washington, D.C. 20546.

Waiver
Cas e

Number Petitioner Invention or Contract Disposition

W-1929 Westinghouse Electric Monolithic Sequential Granted
Corporation Processor as for Four Quadrant

W-1930 Do.

AW-1940

AW-1941

W-1943

W-1944

AW-1950

General Electric
Company

Do.

Multiplier Arrays

Method and Apparatus for Do.
Performing Matrix Multipli-
cation or Analog Signal Correlation

CF 6-6 High Pressure Turbine Do.

Aerodynamic Improvement
Concept

CF-6 Front Mount Performance Do.

Improvement Concept

Integrated Circuit Do.
Connector

Combustor Dam Connector Do.

A1GaAs and InGaAsP LPE Do.
Heterstructure Lasers for

Optical Data Processing

Impedence Pneumograph and Do.
Respiration Rate Conditioner

Heart/Breath Rate Do.
Processor

Clock Do.

LCD Driver Do.

ECG Amplifier and Do.
Cardiotachometer

Signal Conditioner

Closed Cycle Process for Denied
Silicon Using a Rotary
Chamber Reactor

Development of Radiaf_ion Hard
Bipolar Linear Devices and a
CMOS Memory Device

Simplified Pitch and Linear Do.

Perspective Changes for Aircraft
Straight-in Approaches

International Telephone and
Telegraph Corporation

General Motors Corporation

RCA Corporation

W-1951 University of Denver

W-1952 Do.

W-1953 Do.

W-1954 Do.

W-1955 Do.

AW-1958 Texas Instruments, Inc.

AW-1964 National Semiconductor Granted
Corporation

W-1967 Ohio State University
Research Foundation

12/29/78 b-41 Ch. 14



APPENDIX C: AVAILABILITY OF PATENT WAIVER REQUEST FORMS

As provided for by 14 CFR 1245.110 of the 1977 NASA Patent Regulations, F.R. 57449-57454, (see
page 1351), waiver forms may be used in requesting waiver of domestic and/or foreign rights. Waiver of
rights may be requested under any applicable section of the Regulations even though an earlier request under
a different section was not made or if made it was not granted.

Advance Waiver of Domestic Rights.--Use NASA Form 1473 Sep 78 to request advance waiver of
domestic rights to any or to all of the inventions that may be made under a NASA contract pursuant to sec-
tion 1245.104 of the NASA Patent Waiver Regulations. Such request may be made prior to the execution of
the contract or within thirty (30) days thereafter. (See pages c-3 through c-5 for facsimile.)

Waiver of Domestic Rights to an Identified Invention.--Use NASA Form 1474 Sep 78 to request waiver
of domestic rights to a reported invention pursuant to section 1245.105 of the NASA Patent Waiver Regu-
lations. A separate petition must be submitted for each identified invention. (See pages c-7 through c-10 for
facsimile. )

Waiver of Foreign Rights.--Use NASA Form 1475 Sep 78 to request waiver of foreign rights to any or
all inventions made under a NA'SA contract pursuant to section 1245.106 of the NASA Patent Waiver Reg-
ulations. This form may accompany either of the above forms in conjunction with a petition for waiver of
domestic rights or it may be submitted independently thereof for an identified invention. (See pages c-ll
and c-12 for facsimile.)

These forms, designed to elicit the information necessary for proper consideration of a request for
waiver by the Inventions and Contributions Board, NASA, may be obtained by petitioners from NASA
installation contracting officers, installation patent counsels, and from the Inventions and Contributions
Board, Code NB-9, Washington, D.C. 20546.

._ PAGE IBL_I4K T40"T FIL:_:- _-;
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National Aeronautics and
Space Administration

Title of Contract or Proposal

Petition for Advance Waiver of Domestic

Rights Under Section 1245.104 of the

NASA Patent Waiver Regulations (1977)

(See Instructions on Reverse)

Form Approved
O.M.B. No. 104-R0062

t TO BE COMPLETED BY NASAWAIVER NO. ]

RFP No.

The

, Contract No. and Date (If executed)

(Name and address o f Petitioner)

does hereby petition the Administrator of the National Aeronautics and Space Administration for waiver of domestic rights of the

United States of America to any invention(s) that may be made in the performance of work under the above-identified contract. It

is understood that any waiver of rights shall be subject to the conditions set forth in the NASA Patent Waiver Regulations (1977) and

the Instrument of Waiver.

In support of this petition, the following factual information is submitted (Where appropriate, "Proposal" may be substituted for

"Contract. "'):

(a) Briefly describe the work to be performed under the contract. (Also attach a copy of the work statement.)

(b) In your view, what is the principal purpose of the contract?

(c) What is the dollar amount, and period of performance of the contract? _ m

(d) Is the contract:

(i) Related to any Government program known to Petitioner for creating, developing, or improving products, processes, or

methods intended for commercial use, or use by the general public or a segment thereof7. (If yes, explain.)

(ii) In any way supported by another Government agency? (If yes, identify the agency and its participation in the contract.)

(e) Is the Petitioner aware of any governmental regulations which require or which might require the use of the contract subject

matter by the general public or a segment thereof?. (If yes, explain.)

(t3 Does the work under the contract require an exploration into fields which concern the public health, public safety or public wel-

fare (for example, the development of drugs, medical or safety instruments, anti-pollution devices or such other products that

may have a bearing on health, safety or welfare of the general public) ? (If yes, explain.)

NASA FORM 1473 SEP 78

(PAGE 1 of 2 PAGES)

PREVIOUS EDITION IS OBSOLETE.
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INSTRUCTIONS ON PREPARING PETITION FOR WAIVER FORMS FOR WAIVER
OF RIGHTS UNDER THE NASA PATENT WAIVER REGULATIONS (1977)

The NASA Patent Waiver Regulations (1977) were published on November 3, 1977 in 42 Federal Register 57449-

57454. These regulations implement Section 305(0 of the National Aeronautics and Space Act of 1958,as amended,

42 U.S.C. 2457(0.

NASA petition for waiver forms (NASA Forms 1473, 1474 and 1475, as revised) are designated to elicit information
that is deemed necessary for the NASA Inventions and Contributions Board to make its findings and recommenda-

tions based on criteria set out in appropriate sections of the NASA Patent Waiver Regulations (1977). A petitioner,

therefore, should furnish the Board facts rather than summary statements. Any arguments or additional information
other than that called for in the forms may be submitted, and brochures, pamphlets, etc., may be attached as exhibits.

Petition forms should be submitted in duplicate; however, only one set of exhibits is necessary.

Petitions for advance waiver prior to contract execution must be submitted directly to the Contracting Officer. All

other petitions shall be submitted to the National Aeronautics and Space Administration, Inventions and Contribu-

tions Board, Washington, DC 20546.

ADVANCE WAIVER OF DOMESTIC RIGHTS.-Use NASA Form 1473 to request advance waiver of domestic

rights to any or to all of the inventions that may be made under a NASA contract pursuant to Section 1245.104 of
the NASA Patent Waiver Regulations (1977). Such request may be made prior to the execution of the contract or

within thirty (30) days thereafter.

WAIVER OF DOMESTIC RIGHTS TO AN IDENTIFIED INVENTION.-Use NASA Form 1474 to request waiver

of domestic rights to a reported invention pursuant to Section 1245.105 of the NASA Patent Waiver Regulations

(1977). A separate petition must be submitted for each identified invention.

WAIVER OF FOREIGN RIGHTS.-Use NASA Form 1475 to request waiver of foreign rights to any or all inven-

tions made under a NASA contract pursuant to Section 1245.106 of the NASA Patent Waiver Regulations (1977).

This form may accompany either of the above forms (NASA Form 1474 orNASA Form 1475) in conjunction with

a petition for waiver of domestic rights or it may be submitted independently thereof for an identified invention.

e--4



(g) Is the contract for services of the Petitioner for (i) the operation of a Government-owned research or production facility, or (ii)

coordinating and directing the work of others? (If yes, explain.}

°

(h) What is the field of science or technology of the work of the contract'?. Also briefly explain the relationship of the work to be

uerformed under the contract to this field.

(1) Has the Government been the principal developer of this field? (If yes, answer (i) and (ii).)

(i) Briefly describe the development and growth of this field.

(ii) Would the acquisition of exclusive rights to any inventions that might result from this contract be likely to place Peti-

tioner in a preferred or dominant position in this field? (Explain.)

(i) Briefly describe the Petitioner's technical competence in the field of technology of the contract in terms of prior experience,

know-how, and patent position.

(I) Does the Petitioner have an established non-governmental commercial position in this field or in an area directly related

thereto? (If yes, briefly discuss in terms of selling goods or providing services in such field or area outside of sales to the
U.S. Government.}

(j) Does the Petitioner presently intend to assign rights in the inventions which arise under the contract to any party who is not a

petitioner named hereon? (If yes, identify such party and explain the Petitioner's relationship thereto.)

Where the Petitioner intends to qualify for waiver under Subsection 1245.104(b)(2) of the NASA Patent Waiver Regulations (1977),

he must establish that exceptional circumstances and/or special situations exist such that the public interest would best be served by

waiver of rights. Complete information relating thereto should be provided as an attachment to this form.

State below the name, address and telephone number of

the person to whom correspondence is to be directed:

Respectfully submitted,

(Signature)

Date submitted to NASA

NASA FORM 1473 SEP 78

(PAGE 2 of 2 PAGES)

PREVIOUS EDITION IS OBSOLETE.

(Name and title of authorized representative. Please print)
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Nat_"_ Aeronautics and
Space Administrat_n

Petition for Waiver of Domestic Rights
to an Identified Invention Under

Section 1245.105 of the NASA Patent

Waiver Regulations (1977)
(See Instructions on Reverse)

Form Approved
O.M.B. No. 104-R0062

TO BE COMPLETED BY NASA

WAIVER NO.

NASA CASE NO.

Title of Invention

Date Reported to NASA

U.S. Patent Application S.N.

Inventor(s).

Date Filed-

Petitioner's Docket No.

Contract No.

The
(Name and addressofPetitioner)

does hereby petition the Administrator of the National Aeronautics and Space Administration for waiver of domestic rights of the

United States of America to the above-identified and reported invention. It is understood that any waiver of rights shall be subject to

the conditions set forth in the NASA Patent Waiver Regulations (1977) and in the Instrument of Waiver.

In support of this petition, the following factual information is submitted.

GENERAL

(a) List the dates of any public disclosure, printed release, publication, public use and/or sale or offer for sale of the invention which

occurred or which might be expected to occur prior to the filing of a U.S. patent application. Attach a copy of any such docu-

ment, if available.

(b) Attach a copy of the contract work statement or briefly describe the work of the contract under which the invention was made.

fuu _iot _.bmii ihe entire contract.)

INVENTION

(a) Briefly describe the invention. Also attach a copy of the invention disclosure, or patent application.

(b) Is the invention related to any governmental program known to the Petitioner for creating, developing, or improving products,

processes or methods for use by the general public or a segment thereof?. (I/yes, explain.)

(c) Is the Petitioner aware of any governmental regulations which require or which might require use of the invention by the general

public? (If'yes, explain.)

NASA FORM 1474 SEP 78

(PAGE 1 of 3 PAGES)

PREVIOUS EDITION IS OBSOLETE.
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INSTRUCTIONS ON PREPARING PETITION FOR WAIVER FORMS FOR WAIVER

OF RIGHTS UNDER THE NASA PATENT WAIVER REGULATIONS (1977)

The NASA Patent Waiver Regulations (1977) were published on November 3, 1977 in 42 Federal Register 57449-

57454. These regulations implemented Section 305(0 of the National Aeronautics and Space Act of 19-58, as

amended, 42 U.S.C. 2457(0.

NASA petition for waiver forms (NASA Forms 1473, 1474 and 1475, as revised) are designated to elicit information
that is deemed necessary for the NASA Inventions and Contributions Board to make its findings and recommenda-

tions based on criteria set out in appropriate sections of the NASA Patent Waiver Regulations (1977). A petitioner,

therefore, should furnish the Board facts rather than summary statements. Any arguments or additional information
other than that called for in the forms may be submitted, and brochures, pamphlets, etc., may be attached as ex-

hibits. Petition forms should be submitted in duplicate;however, only one set of exhibits is necessary.

Petitions for advance waiver prior to contract execution must be submitted directly to the Contracting Officer. All

other petitions shall be submitted to the National Aeronautics and Space Administration, Inventions and Contribu-

tions Board, Washington, DC 20546.

ADVANCE WAIVER OF DOMESTIC RIGHTS.-Use NASA Form 1473 to request advance waiver of domestic

fights to any or to all of the inventions that may be made under a NASA contract pursuant to Section 1245.104 of
the NASA Patent Waiver Regulation s (1977). Such request may be made prior to the execution of the contract or

within thirty (30) days thereafter.

WAIVER OF DOMESTIC RIGHTS TO AN IDENTIFIED INVENTION.-Use NASA Form 1474 to request waiver

of domestic rights to a reported invention pursuant to Section 1245.105 of the NASA Patent Waiver Regulations

(1977). A separate petition must be submitted for each identified invention.

WAIVER OF FOREIGN RIGHTS.-Use NASA Form 1475 to request waiver of foreign rights to any or all inven-

tions made under a NASA contract pursuant to Section 1245.106 of the NASA Patent Waiver Regulations (1977).

This form may accompany either of the above forms (NASA Form 1473orNASA Form 1475) in conjunction with

a petition for waiver of domestic rights or it may be submitted independently thereof for an identified invention.
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(d) In what field of science or technology would the invention be classified? Also briefly explain how the invention is related to this

field. {This field should reflect the primary technology or scientific discipline of the invention. }

(1) Has the Government been the principal developer of this field? {If yes, answer (i) and (ii).)

(i) Briefly describe the development and growth of this field.

(i/) Would the acquisition of exclusive rights in the invention be likely to place the Petitioner in a preferred or dominant

position in this field? (Explain.)

(e) Does the invention concern the public health, public safety or public welfare? (If yes, explain.) (Discuss in terms of probable use

as drugs, medical instruments, safety equipment, anti-pollution devices or other such products that may have a bearing on the

health, safety, or welfare of the general public.)

DEVELOPMENT AND COMMERCIALIZATION PLANS AND INTENTIONS

(a) Has the invention been incorporated in a commercial product, process or service (i.e., for non-governmental use}? (If yes, identify

the product, process or service and its applications. If no, identify those commercial applications which the Petitioner intends to

pursue, and briefly' discuss how the invention will be used.J

(b) If the invention is not fully developed for commercial application, briefly explain what further development is necessary to make
it Suitable for commercial application.

(c) What are the Petitioner's specific plans and intentions to achieve commercial application? Also indicate the resources presently

available or to be acquired by the Petitioner to implement this plan. (Commercial application of inventions usually require the

use of resources. Discuss what resources or technology the Petitioner expects to use to further develop and promote commercial

epplications of the invention./

NASA FORM 1474 SEP 78 PREVIOUS EDITION IS OBSOLETE.

(PAGE 2 of 3 PAGES)
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(1) DoesthePetitionerintendtomarketand/orficense the invention itself?. (If yes, briefly describe Petitioner's marketing�licens-

ing capability.}

(i) Indicate below when the invention is likely to be made available for commercial use.

Year likely to occur ; Probability of use %

(d) Is the Petitioner aware of any plans of others, including those of any Government agency, to fund further development of the

invention or otherwise make it available to the public? (If yes, explain.}

(e) Does the Petitioner presently intend to assign rights in the invention to any party who is not a petitioner named herein? (If yes,

(I) Identify such party, (2) Explain the petitioner's relationship thereto, and (3) What are the Assignee's plans and intentions to

achieve commercial application of the invention.}

Where Petitioner intends to qualify for waiver under Section 1245.105(c) of the NASA Patent Waiver Regulations (1977), he must

establish that waiver is a necessary incentive to call forth risk capital and expense to bring the invention to the point of practical or

commercial application, or that the Government's contribution to the invention is small compared to the Petitioner. Complete infor-

mation relating thereto including Petitioner's plans for development and commercialization, and the resources to be committed there-

for should be provided below or as an attachment to this form.

State below the name, address and telephone number of

the person to whom correspondence is to be directed:

Respectfully Submitted,

(Signature}

Date submitted to NASA

NASA FORM 1474 SEP 78
(PAGE 3 of 3 PAGES)

PREVIOUS EDITION IS OBSOLETE.

(Name and title o[ authorized representative. Please print)
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National Aeronautics and
Space Administration

Petition for Waiver of Foreign Rights
Under Section 1245.106 of the NASA
Patent Waiver Regulations (1977)

(See Instructions on Reverse)

Title of Invention, Contract or RFP

U.S. Patent Application S.N.

RFP or Contract No.

Date Filed,

Petitioner's Docket No.

The

Form Approved
O.M.B. No. 104-R0062

TO BE COMPLETED BY NASA I

JWAIVER NO,

NASA CASE NO.

(Name and address o/Petitioner)

does hereby petition the Administrator of the National Aeronautics and Space Administration for waiver of foreign rights to
[] any invention(s) made in the performance of work under the above-identified RFP or contract pursuant to Section

1245.106(a) of the NASA Patent Waiver Regulations (1977), or to [] the above-identified invention pursuant to Section

1245.106(b) of said Regulations (Check one). It is understood that any waiver of rights shall be subject to the conditions set

forth in the NASA Patent Waiver Regulations (1977) and the Instrument of Waiver. The information below is submitted in

support of this petition.

(1) List the countries in which Petitioner desires waiver of rights.

(2) Is the Petitioner engaged in the above countries in the sale of products and/or services that are related to the field of tech-

nology of the contract or invention? (I/yes, explain.)

(3) What are the Petitioner's plans to practice and/or license the invention(s) in the countries listed above? State also if the

Petitioner intends to manufacture the invention(s) abroad.

(4) Discuss how waiver of foreign rights would serve the economic interest of the United States.

If the waiver request is tor a specific invention, answer the t ollowing questions in a separate attachment to this form.

(a) Briefly describe the invention. Also attach an invention disclosure if it is not already of record in the Inventions and Con-

tributions Board.

(b) Has a petition for waiver of domestic rights in the above-identified invention been made? State, if known, the waiver num-

ber assigned to such a petition.

(c) List the dates of any known public disclosure, printed release, publication, public use and/or sale or offer for sale of the in-

vention which has occurred or which might be expected to occur prior to the filing of a U.S. patent application. Attach a

copy of any such document, if available. Also identify any report submitted to the Government which may have disclosed
the invention.

State below the name, address and telephone number of

the person to whom correspondence is to be directed:

Respectfully submitted,

(Signature)

(Name and title o/authorized representative. Please print)
Date submitted to NASA

NASA FORM 1475 SEP 78 PREVIOUS EDITION IS OBSOLETE.
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INSTRUCTIONS ON PREPARING PETITION FOR WAIVER FORMS FOR WAIVER

OF RIGHTS UNDER THE NASA PATENT WAIVER REGULATIONS (1977)

The NASA Patent Waiver Regulations (1977) were published on November 3, 1977 in 42 Federal Register 57449-

57454. These regulations implement Section 305(0 of the National Aeronautics and Space Act of 1958, as amended,

42 U.S.C. 2457(0.

NASA petition for waiver forms (NASA Forms 1473, 1474 and 1475, as revised/are designated to elicit information

that is deemed necessary for the NASA Inventions and Contributions Board to make its findings and recommenda.

tions based on criteria set out in appropriate sections of the NASA Patent Waiver Regulations (1977). A petitioner,
therefore, should furnish the Board facts rather than summary statements. Any arguments or additional information

other than that called for in the forms may be submitted, and brochures, pamphlets, etc., may be attached as exhibits.

Petition forms should be submitted in duplicate; however, only one set of exhibits is necessary.

Petitions for advance waiver prior to contract execution must be submitted directly to the Contracting Officer. All

other petitions shall be submitted to the National Aeronautics and Space Administration, Inventions and Contribu-

tions Board, Washington, DC 20546.

ADVANCE WAIVER OF DOMESTIC RIGHTS.-Use NASA Form 1473 to request advance waiver of domestic

rights to any or to aH of the inventions that may be made under a NASA contract pursuant to Section 1245.104 of

the NASA Patent Waiver Regulations (1977). Such request may be made prior to the execution of the contract or

within thirty (30) days thereafter.

WAIVER OF DOMESTIC RIGHTS TO AN IDENTIFIED INVENTION.-Use NASA Form 1474 to request waiver

of domestic rights to a reported invention pursuant to Section 1245.105 of the NASA Patent Waiver Regulations

(1977). A separate petition must be submitted for each identified invention.

WAIVER OF FOREIGN RIGHTS.-Use NASA Form 1475 to request waiver of foreign rights to any or all inven-
tions made under a NASA contract pursuant to Section 1245.106 of the NASA Patent Waiver Regulations (1977).

This form may accompany either of the above forms (NASA Form 1473 orNASA Form 1474] in conjunction with

a petition for waiver of domestic rights or it may be submitted independently thereof for _n identified invention.
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INDEX

(References are to initial page numbers of decisions)

A

Ablative resins from poly-alkaline earth metal
acrylates 489

Abrasive techniques 283
A. C. compensator 179
A. C. to D. C. converters 617
ACEE 1357
Acceleration devices

Hypervelocity propulsion 599
Propellant-lined, hypervelocity acceleration

device 599
Accelerators

Annular magnetic Hall 35
Particle 261

Accelerometers
Instrumentation systems for 497
Linear design study 203

Accessories, convertible, for gas turbine
engine 1231

Acoustical and vibration testing, development of a
universal multimodal vibration test fixture

Acoustiomotor epileptic seizures 1295
Acquisition and tracking radar 949
Activated Carbon Treatment Systems (ACTS)

1253
Actuation systems 387
Actuator, piezoelectric 1141
Adaptive devices, investigation of new concepts
Adder logic circuit, fluid amplifier serial digital

411
Adhesives, ultra-high-temperature 407
Adjustable-tension wire guide 259
Adsorption, heatless 619
Advance waiver

Admendment considered as separate contract
1363

Amendment differs from parent contract 1363
Applicable to the practice of identified invention

1243, 1247
Conceived prior to contracting 1283
New products 1243
Privately funded 1243, 1247
Under contract amendment 1333

"Aerospace propulsion," as field of technology 29

Aerospace, solid oxygen candle _sembly 861

AES scientific instruments, lunar environmental
effects on 207

AFTS 1301

Air particle analyzer 759

755

801

Air pollution, coal desulfurization 1347
Air revitalization system, electrochemical 1283
Airborne landing gear, impact landing system 825"
Airborne weather radar system 1157
Airbreathing engine 1107
Air-breathing propulsion systems 247, 249, 929

Combustors for 931
Segmentally constructed combuster liner 921

Air-conditioning 1361
Air-conditioning using solar energy 1309
Aircraft

Commercial 163
Control

Lift/Drag and throttle integration
system 1175

Semiautomatic 1305
Fail operational navigator 1265
Inter-city transportation 1265
Navigation unit 1265

Aircraft Energy Efficiency (see ACEE)
Aircraft engine

Assembly mount 1369
Components for 1231
Exhaust reduction 1285
Space shuttle, for 1107
Semiautomatic 1305

Turbofan improvement 1333
Two-rotor 1331

Aircraft gas turbine engine
Impact resistant ceramics for blades 1343

Aircraft tactile readout system 1305
Airfoil, construction of 1231
Airplane pilot training device 1305
Air-purification by catalytic combustion

307, 1027, 1069

Air purification system
Cryogenic technique 1361

Airstretcher 399

Alarm system for radiation 1175

Alkali metal dispersions, preparation of 531

Alkaline batteries 189, 555

Alloys (see also Metallurgy)
Brazing alloy binder 425
Chromium-base 137
Dispersoid-strengthened chromium alloys, chemi-

cal vapor deposition process for production
of 883

Hafnium-tantalum composites, in situ 891
High-strength/high-temperature 1171
High-temperature alloys 797
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Alloys(seealsoMetallurgy)---Continued
High-temperaturenickel-base superalloy 877
Lightweight high-strength magnesium-

scandium alloys 667
Magnesium alloys 667
Precipitation-hardened alloys, method of

treating 515
Tantalum-base 353, 365, 383

Alternate fuels program 1267
Aluminum phosphate (inorganic solid film

lubricant) 63
Aluminum welding rod 471
Amendment considered as separate contract 1363
Amendment to contract 1363
Ammonia 1297
Amplifiers

Direct-coupled amplifier, temperature-
independent and linearly temperature-
dependent current source for drift-offset
compensation 821

Electronic 105, 123, 379
Fluid amplifier serial digital adder logic

circuit 411
Fluid amplifier serial digital complementer logic

circuit 413
Fluid amplifier shift register circuit 415
Load current limiter for a direct coupled

amplifier 389
Load current and power dissipation limiter for

a direct coupled amplifier 525
Microwave power amplifiers 685
Power amplifier 463
Reflex amplifier 379
Servoamplifiers 463
Signal modulated self-regulated switching voltage

regulator 785
Analog computation circuits 257
Analog multipliers 1357
Analyzer, automatic 1337

Analyzing systems
Air particle analyzer 759
Particle parameter systems 445
Specimens for micro-organisms 1159
Technology of 445

Anhydrous hydrazine 1349

Anil type nematic liquid crystals 1123

Annular magnetic Hall accelerator 35

Anodic bonding techniques, application to
microminaturized circuits 309

Anomalous count prevention for shift counters 927

Antennae
Amplitude steered array 1139
Antenna assembly 675
Array for spin-stabilized aircraft 1147
Electronically steerable high-gain antenna

system 285
Frequency selective reflector for radio waves 947
Microwave antenna 853
Multiple beam airborne electronically steerable

phased array 1381
Planar antenna array 853

Antibiotic sensitivity, antimicrobial
susceptibility 1221

Antimicrobial susceptibility, determination of 1221
Antireflection coating on plastic lens 1307
Application technological satellite range & range

rate system 129
Applied Physics Letters 1313
Applied technology satellite system 1263
Aqueous vinylidene fluoride polymer 1323
Arc cathode, liquid-metal 419
Arc devices 41, 59, 431
Arc heaters

Apparatus and heat-shield assembly 59
Co-axial arc heater with variable arc length 773
Movable electrode for 431

Arc jet engines 47
Arc radiation sources, electric 311
Argentina 1291
Armature for brushless d.c. motor 571
Arrhythmia, alarm system for 1235
Artificial blood substitute 1317
Asceptic fluid transfer system 1299
Associative memories suited to long-range

missions 243
Astronomical detection of charge particles 1287
Astronomy, meteor 173
Atmosphere

Chemical effects by human activity 1271
Physical effects by human activity 1271

Atmospheric constitutents, measurements of 1177
Atmospheric laser doppler radar 1121
Atomic energy

Fission gas containment concept employing UO--
W coated particle dispersion fuel, development
of 621

Frequency standards 317, 679
Attention, human, research on 45
Attenuated Total Reflection (ATR) photo-multiplier

cathodes 847
Audi NSU Auto Union Aktiengeslellschaft 1331
Auditory and visual sensory systems 45
AUDRI 1187, 1203
Austenitic stainless steel 1125
Australia 1253, 1291
Austria 1323
Autodilutor, hand 1099
Automated Drug Identification system 1187, 1203
Automated mass spectrometer 1337
Automatic analyser

Focal plane mass spectrometer 1337

Automatic calibration pressure switch 513

Automatic check-out equipment 347

Automatic demand lighting system 1379

Automatic diluting devices 1099

Automatic electron-beam focal-point positioner 241

Automatic frequency control systems 865, 919

Automatic fusion welding 515

Automatic optometer 1009

Automatic phasing system 607
Automatic transponder calibrator 1263

I-2



Automobile engine
Fuel economy 1219
Exhaust, pollution reduction of 1219
Spark ignition 1219

Automobile thermal reactor 1125
Automotive brakes 1201
Auxiliary signal electrode 901
Aviation piston engine exhaust, reduction of
Avionics 1033
Axial compressors, variable-flow 451

1285

B

Background patent rights, U:S. acquisition of 1273
Bacteriostatic, fiber integration of 1155
Bakable metal, mercury diffusion pump 153
Balanced magnetic comparator 145
Balanced modulator 479
Balanced triode analog multipliers 1357
Ball spline actuator, low torque 1231
Ballistics

Hybrid rocket internal ballistics 429
Measuring instruments 483

Bandwidth compression techniques 293
Basic research versus improvements 1299
Batteries 39, 189, 253

Alkaline silver batteries 555
Charging method and apparatus for nickel-

cadmium cells 357
Electric current-producing cell 417
Electrochemical batteries 517

High-energy density primary batteries 253, 815
High-temperature generator fused salt battery

power supply 363
Multiple-reserve battery systems and com-

ponents 971
Separator and electrode 555
Solid-state batteries 517
Study, design, develop, fabricate, and test sealed

nickel-cadmium cells 807
Technology of 517

Battery charging 357
Beacons, marker 107
Beam control techniques 205
Beamsplitter, dichroic 1085
Bearing seat, spherical 1231
Bearings

Gas bearings 397
Hydrodynamic self-sealing bearings 637
Self-sealing bearings 637
Squeeze film bearings 397
Turbomachinery 359

Belgium 1291
Bellows-concept lunar worm mobility vehicle 403
Bench check-out equipment 347
Beta-fiber material fabrication and consulting

services 671
Binary counter, fluid 93
Biochemistry

Method and apparatus for continuous dialysis
783

Nutrition, browning inhibition 393

Biocompatible material 1293
Biological screening of fluorocarbons 1317
Biomedical monitoring equipment 401
Biomedical research

Automated mass spectrometer 1337
Biomedicine, joint prosthesis 1341
Biosynthesis, space 1293
Biosynthetic organism study 1293
Biotechnology

Arrhythmia alarm system 1235
Cardiac instrumentation 1235

Bit, drilling 1129
Bladder technology 325
Blade, aircraft engine, use in

End retainer 1231
Pin root 1231
Platform 1231
Swing design 1231

Blood bag 1301, 1339
Blood bag closure 1297
Blood banking 1301
Blood container 1301
Blood preserver 1339
Blood-pressure sensing device 1371, 1375
Blood storage bag 1339
Blood substitutes 1317
Board action deferred 1253
Body seal 575
Body-support devices 1039
Body temperature monitor 1371, 1375
Bonding techniques 309
Boom, deployable 1247
Booms, collapsible or extendible 559, 999
Boron, overwrap material, use in 1223
Brake lining, automative 1201
Brayton cycle turbomachinery roller contact

bearings 359
Brazed union removal tools 351
Brazil 1291

Brazing materials and techniques 47, 255, 425
Alloy binder 425
Alloy composition 473
Fluxless brazing 863

Breath rate monitor 1371, 1375
Bromine 1321
Browning inhibition 393
Brushless d.c. motors

Armature 571
Improved motor 567
Starting circuit for 569
Torquer 375

Bureau of Mines
Coal desulfurization 1347

Burrowing apparatus 391

C

Cabinetry, sealed 987
Cable, flat-conductor, method of fabricating 511
Cadmium/cadmium-oxide electrode with improved

gas recombination 33
Calibration, gauge calibration by diffusion 423
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California Institute Research Foundation 1301

Calorimetry 85
Camera, multispectral image dissector camera 1083
Canada 1253, 1273, 1279, 1291, 1311, 1315, 1323,

1331, 1343, 1363, 1369, 1371, 1375, 1379
Capacitors 813, 829
Capillary Flow Weld-Bonding 1277
Captive plastic seal 665
Carbide, metasable, use of 1171
Carbon-base fibers, large-diameter 1087, 1119
Carbon-base monofilament 1119
Carbon-graphite seal rings 1067
Carbonate 1257
Cardiac instrumentation 1235
Cardiac monitor 1235
Cardiac pacemaker, miniaturization of 1169
Cascade aperture multiplier phototube 437
Cascaded Microchannel-Array plates 1287
Cassette cartridge 1345
Catalytic combustion, air-purification by 307
Catalysts

Development of long-life catalyst beds 793
Fuel-cell catalysts, R&D of 625

Cathodes
Attenuated Total Reflection (ATR) 847
Development, low-work function 175
Discharge-chamber studies with oxide cathode

research for mercury bombardment ion
thrusters 703

Liquid-metal arc cathode 419
Photocathode improvements 847
Photomultiplier 847
Prototype thin-film tunnel cathode, feasibility

study of 467
Tubes, cathode ray 597

Cationic nitrogen 1145
CCD 1357
CdSe-ZnSe thin-film rectifiers 319

Cell culture study 1293
Cells

Electric current-producing cell 417
Electrochemical cells (see Electrochemical cells)
Fuel cells (see Fuel cells)
Nickel-cadmium battery cells 357, 807
Solar cells (see Solar cells)

Central Data Subsystem of Shuttle Launch System
1289

Ceramics
Blades, gas turbine engine 1343
Laminated composite materials 659
Produced in space 1209
Reinforced thermal shock-resistant 453
Space application of 1243
Thin ceramic films, study of structural behavior as

useful materials in space-vehicle structures 659

CF-6 Turbofan engine 1333
Exhaust emission 1363

Fuel reduction 1363

Short-core exhaust 1363

CF-6-50 Turbofan engine 1333

Charge coupled device 1357

Charge-flow transistor 1329

Charged-particle focal-point locator 241

Check-out equipment, automatic 347

Chelating agents 651

Chemical apparatus, anti-contamination apparatus
933

Chemical compounds
Ablative resins from poly-alkaline Earth metal

acrylates 489
Amines and anhydrides 407

Aqueous solution in 1187
Cyclized polydiene resin-rubber vulcanizates 653
Dicyanoacetylene polymers 373
Epoxyorganosilicon compounds 1015
Fluorine-substituted hydrocarbons 585, 587, 589,

591, 593
Fluorocarbons 585, 587, 589, 591, 593
Halogenated elastomeric materials 997
Hexafluoropentane diamine 277
Hexafluoropentane, 1,5-dichloro-2,2,3,3,4,4 275
Identification of, in aqueous solution 1187
Nitrogen-containing compounds 957
Nonflammable carboxyl nitroso polymers, program

for research, development, and application
of 889

Organic compounds containing nitrogen,
synthesis 957

Perfluorotrimethylene diisocyanate 271
Poly-3,3', 5,5'-Tetrabromo-4,4'-Dihydroxy-

benzophenone carbonate 1115
Polydiene cyclized polybutadiene-urethanes 337
Polyformals, fluorine containing 267
Polyimide-esters, a new class of polymers 493
Polyimide-ethers, a new class of polymers 491
Polyimide resin bonded solid-film lubricant 539
Polyisocyanates, chlorinated aromatic 265
Polymers of 1,1-Bis (Trifluoromethoxy)

Difluoroethylene, (CF30)2 C--CF2 593
Polymers of Trifluoromethyl-2,2-Difluorovinyl

Ether (CF3OCH-- CF2) and Trifiuoromethyl-
1,2-Difluorovinyl Ether (CF._OCF--CHF) 587

Polyols from formaldehyde 1103
Polyurethanes 477
Process for the synthesis of 1,1-Bis (Trifluoro-

methoxy) Difluoromethylene, (CF_O) 2 C-- CF2
591

Process for the s.vnthesis of Trifluoromethyl-2,2-
Difluorovinyl Ether (CF_OCH=CF2) and
Trifluoromethyl-l,2-Difluorovinyl Ether
(CF3OCF= CHF) 589

Process for the synthesis of Trifluorovinyloxy
Sulfurpentafluoride, SFsOCF=CF2 585

Tetrafluoro-p-phenylendiamine 269
Tetrafluoro-p-phenylene diisocyanate 273
Vinyl pyridine and organic dihalide 1257

Chemical dynamic electrical power-generating
systems 977

Chemical indicators, color-changing 923

Chemical light 1227
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Chemicallight, water-activated 1227
Chemical vapor deposition process for production of

dispersoid-strengthened chromium alloys 883
Chemisorption detectors

For hydrogen 75
For water vapor 79

Chemiluminescent 1227

Chip release drilling bit 1129
Chlorinolysis of coal 1347
Chromate 1257

Chromium-base alloys 137
Chromium vanadium brazing alloys 47
Chromosome analysis 1319

Ciba-Geigy 1279

Circuits
Analog computation 257
Design and realization in thin-film hybrid

form 441
Electrical-measurement circuits 753
Electronic control 281

Flexible printed circuitry 427, 511
Fluid amplifier serial digital adder logic

circuit 411

Fluid amplifier serial digital complementer logic
circuit 413

Fluid amplifier shift register circuit 415
Frequency-correction circuit for an averaging-

frequency combiner 661
Ground clutter, suppression of 1157
Improved thin-film magnetometer circuit 791
Increasing efficiency of switch-type regulator

circuits 609
Infinite range electronics gain control circuit

1091

Integrated 139, 643, 791,927, 969, 975, 1029,
1047

Magnetic-logic circuits, development of magnetic-
logic batch fabrication techniques 951

Microcircuitry 641
Multiple collector current source, integrated

circuit with 1029
Nonlinear 89

Pulse-shape discriminating circuit 1001
Radiation-sensitive semiconductor circuitry 581,

583, 611, 613, 649
Semiconductor electrical circuitry 821
Semiconductor fabrication technique permitting

examination of epitaxiaUy grown layers 641
Semiconductor integrated circuit having com-

phmentary MIS and Darlington bipolar
transistor elemen_ts 1047

Silicon integrated 1357
Silicon monolithic circuits 509
Starting circuit for brushless d.c. motor 569
Static switching circuits 523
Threshold logic circuit techniques, research in

realization of 411

Circulating page computer 173

"Clean-room" technology 405

Cleaning services for space, launch vehicles, and
ground-support equipment 979

Clinical analysis
Automated mass spectrometer 1337

Closed circuit, color TV 1199
Closed-loop feedback for machining (ultrasonic

transducer) 545
Clutter, unwanted radar echoes, suppression of

1157
CMOS 1351

CMOS analog multiplier for CCD signal processing
1357

C02 control systems 619, 1027, 1069
COs partial pressure sensor 1097
Coal crude oil 1267
Coal desulfurization process 1347
Coal syncrudes 1267
Coating glass, ionene polymer use of 1239
Coatings

Composite 149
High-temperature, for refractory metals 43
Integral 305
Intumescent 1105
Iridium slurry coating for tungsten 475
Oxidation corrosion resistant 1327
Oxidation-resistant 43
Plastic lens 1307

Preferential edge coating of flat ribbon wire 427
Silicon nitride coatings, acid etch rate of 509

Co-axial arc heater with variable arc length 773
Coding, tone burst frequency use of 1189
Coinventor

One inventor disclaims interest 1345
Cold cathode gauge 333
Cold-substrate deposition of thin-film passive

elements, study of 743
Cold trap 157
Collapsible or extendible booms 559, 999
Collectors, reflect depressed 1061
Color-changing chemical indicators 923
Color photography 143
Color television, closed circuit 1199
Color television data display system 133
Combination automatic-starting electrical plasma

torch and gas shutoff valve 623
Combined series regulator and magnetic core

multivibrator 521
Combined suppressor modulator vacuum gauge 159

Combustion engine 1331

Combustors for propulsion engines 163
Chambers for high-performance air-breathing

engines 921,929, 931
Gas-turbine combustion apparatus 931
Liner, segmentally constructed 921

Comfort pads, nonflammable long-term 1039
Commercial aircraft 163

Comminuted material, classifying and separating
749

Communications systems 87, 221, 285, 291, 293, 675
Antenna array 1147, 1371
Automatic phasing system 607
Dual-mode range acquisition system 941
Electromagnetic wave communications 479, 481
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Communicationssystems--Continued
Electronictrackingreceivers447
Errorcontrolfor 549
Facsimilecommunications607
Multiplexsystems981,983,1133
Narrow-band high-frequency systems 919, 939,

941
Position Location and Aircraft Communication

Equipment (PLACE) concept, experimental
definition study 1037

Prototype flight model video recorder system,
development and fabrication of 1089

Radio-wave communication 849
Time delay measurements 849

Commutated data record circuit 1345
Compact solar stills 577
Comparator, balanced magnetic 145
Compensator, A.C. 179
Compensator for temperature effects, fuel metering

use in 1231
Complementary metal oxide semiconductor 1357
Complementer logic circui,t, fluid amplifier serial

digital 413
Components, nondestructive testing of 817
Composite coating 149
Composite materials

Ceramic laminated 659
Glass-fiber 869

Compound semiconductors 195
Compressed air breathing system, lightweight air

tank, use in 1223
Compression-bonded electrical devices 469

Compressors
Concepts 251
Seals 247, 249
Variable-flow axial compressors 451
Variable-pitch supersonic inflow compressors 451

Computation circuits, analog 257

Computer hardware/software 1289

Computers (see also Memory Systems)
Apparatus for making computer memory 421
Circuitry, neuristor line coupling, use in 1225
Circulating page com_uter 173
Data-automation subsystem and bench check-out

equipment. 347
Data-compression system 349
Data-processing computer technology 173
Digital, liquid crystal valve, use_in 1237
Digital computer display systems 913
Digital operational computers 115
Fabricate, assemble, and test computer equipment

in the nature of flight data-storage subsystems
and associated operational support equipment
837

Flight data storage subsystems and associated
operational support equipment 529

Flight telemetry system, operational support
equipment and ground telemetry system 541,
907

Graphical display system 913
Low inertia tape storage 465

Computers (see also Memory Systems)---Continued
Magnetic-tape recording and reproducing systems

465
Memory systems 199, 243, 663
Position indicator for a display system 717
Special-purpose digital computers 115
Special-purpose guidance computers 115

Concentrating metal ions, process for 651
Conduits and joints, flexible pressurized 449, 455,

457
Conduits, fluid-handling, tubular couplings for 895
Conformal coatings and potting compounds 1015
Connector separator for sub-miniature rectangular

connectors 535
Constant-wear ventilated bump hat 1003
Contact devices, sliding electrical 301
Contacts for semiconductor device, particularly

integrated circuits, and methods of making
same 643

Container for high-pressure gas 1223
Contamination

Anti-contamination chemical apparatus 933
Control 1057
Detection 1269
Test of conductivity of impurities 1269

Contractor-employee inventor 1361
Contractor not to seek waiver 1361
Control, variable pitch, aircraft engine, use in 1231
Control of aircraft by lift/drag and throttle

integration 1175
Control apparatus 113, 127, 367, 379, 485, 595, 601

Control systems 361
Aircraft, semiautomatic 1305
Automatic frequency control system 865
Automatic vehicle control systems 167
Cryogenic heat-transfer control system 629, 839
Current limit, electronic 281
Digital 279
Dual mode manual controller 1017
Electrical switches 87, 689
Electromechanical systems 387
Fuel-cell control systems 897, 899, 905
Improved C02 control systems for manned space-

craft 619

Liquid-cooled garments, fluidic control system for
1019

Load relief control systems, design of 167
Noise level, reduction of 1197
Phase-lock loop drop-out control 779
Satellite 89
Scan conversion synchronization control

arrangement 893
_Signal-to-noise ratio 1195
Solid oxygen supply automatic control system

787
Temperature control and regulation 765

Controlled-porosity metals, procedure for fabricating
835

Conversion of chemical energy to light 1227

Conversion of radiant energy to electrical
energy 1313
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Converters
A.C. to D.C. converters 617
Current feedback converter, scheme to maintain

voltage-time integral balance between half
cycles in 867

Energy converters 339
Low-input voltage converters 781
Scan conversion synchronization control arrange-

ment 893
Thermionic energy conversion systems 553, 699,

1053

Cooling, solar power, use of 1191
Cooling device, head-neck area 1207
Cooling system, oil, aircraft engine, use in 1231
Cooperative endeavor 1331
Core drilling bit 1129
Coronary care instrumentation 1235
Corrosion prevention 149
Cost-sharing contract 1311
Cost-sharing research 1285
Couplings, tubular, for fluid-handling conduits 895
Cryogenic liquid 1143
Cryongenic technique, air purification 1361
Cryogenic transfer

Heat-transfer control system 629, 839
Liquid helium transfer system 557

Cryogenic wirestripping, method and apparatus for
955

Crystal ribbon growth 1127
Current-limiting devices 389, 525
Custodial services and maintenance 171
Cutting tools

Spot-tie cutter 1081
String cutter 751

Cyanide 1257
Cyclic oxidation resister 1125
Cytogenetics 1319

D

Data automation subsystems 347
Data block multiplexing system 1133
Data-compression system 349
Data-display system color television 133
Data-processing computer technology 173
Data-processing dipoles 1109
Data-processing equipment, spacecraft teleprinter

461

Data processing, optical, liquid crystal light valve,
use of 1237

Data-processing systems 179
Data-storage systems

Flight data-storage subsystems and associated
operational support equipment 529, 837

Mass data-storage system using optical techniques
or optical memory systems 973

Record/reproduce systems for STADAN, study to
determine design concept of instrumentation
819

Signal recording/reproducing equipment 819
STADAN, design concept of instrumentation

record/reproduce systems for 737

Data-system study, addressable time division 237
DC and RF hydrogen plasma heaters 315
D.C. motors

Armature for brushless motor 571
Improved brushless motor 567
Starting circuit for brushless motor 569

D.C. sensing transformers 753
Decomposition, vessel and process enabling residence

time without contamination 933
Demodulators and detectors, electronic 615
Densitometer 343, 1075
Density compensator, fuel metering use in 1231
Department of Energy (DOE) 1299
Department of Interior, Bureau of Mines

Coal desulfurization 1347
Deployable vector magnetometer boom 1247
Deposition

Chemical vapor deposition process for production
of dispersoid-strengthened chromium alloys
883

Thin-film 673
Despun antenna 1139
Desulfurization of coal 1347
Detectors

Charged particles 1287
Chemisorption detectors

For hydrogen 75, 77
For water vapor 79

CO2 partial pressure sensors 1097
Electro-optical ion 1337
Electronic demodulators and detectors 615

Epileptic seizures 1295
Field ionization detector for water vapor 83
Fluorescent radiation detection method and

apparatus 1077
For hydrogen in atmospheric air 77
Humidity 1329
Hydrazine 1349
Hydrogen-leak detection device 857
Hydrogen-sensing devices 395
Infrared detection and signal processing 805,

1313
Linear, temperature-stable, biphase demodulator

615

Micrometeoroids, feasibility and design study of
radar systems for detecting 963

Microwave radiation 1165
Optical 847
Photon and particle detector 841
Photon-counting, two-dimensional 1287
Pressure switch 331
Radiance, selected 1261
Radiation detectors 605, 649, 833
Smoke 1329

Thermoelectrically-cooled 1261

Device for storing energy 1325

Dexterity, eye-to-limb, measurement of 1193
DHEW 1301

National Heart and Lung Association 1317

Diagnostic testing techniques and equipment,
nondestructive 823
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Dialysis, method and apparatus for continuous
dialysis 783, 1257

Dichroic beamsplitter 1085
Die material approach 1299
Dielectric materials 51,789, 969
Dielectric systems

High-permittivity, low-loss 813
Method for obtaining low dielectric losses in high

dielectric constant liquids 829
Diffraction analysis, X-ray 603
Diffusion, gauge calibration by 423
Diffusion pumps, mercury 153
Digital computer 1315
Digital computer display systems 913
Digital cor_trol systems 279
Digital frequency discriminator 939
Digital information-storage and retrieval systems

323, 547
Digital operational computers 115
Digital telemetry communications systems 191
Digital transducer, electro-optical 177
Dihalide 1257
Diluting devices, automatic 1099
Dimethyl hydrazine 1349
Dipoles, data processing 1109
Direct coupled amplifiers

Load current and power dissipation limiter for
525

Load current limiter for 389
Direct-current motor and torquer, brushless 375
Disc

Link 1231
No-burst 1231
Spoked 1231

Discharge-chamber studies with oxide cathode re-
search for mercury bombardment ion thrusters
703

Disclaim interest in invention 1345
Discriminators

Automatic frequency discriminator and control
919

Digital frequency discriminator 939
Pulse-shape discriminating circuits 1001

Disease-causingagents, diagnostic procedure
for 1221

Dispersions, preparation of alkali metal dispersions
531

Dispersoid-strengthened chromium alloys, chemical
vapor deposition process for production of 883

Display systems
Digital computer display systems 913
Electrochromatic storage and display device,

R&D of 967
Electronic storage and display devices 967
Electro-optic 959, 967
Graphical display system 913
Inorganic nonreciprocal optical filter 945
Liquid crystal materials as display devices 959
Optical 945, 953
Position indicator for 717

Dissent, waiver recommendation 1187

DOE (Dept. of Energy) 1299
Coal desulfurization 1347

Doppler detection of atmospheric turbulence 1121
Double epitaxial-layer, high-power, high speed

transistor 809
Dow Chemical 1257, 1279
Drawing pen humidor 171
Drift-offset compensation of direct-coupled

amplifier, temperature-independent and
linearly temperature-dependent current
source for 821

Drilling bit 1129
Drive mechanisms, testing of 335
Drive systems, infrared interferometer systems 341
Drug identification system 1187, 1203
Drum assemblies, motor/cable 871
Dry drilling bit 1129
"Dry-film lubricants" 539
Dual mode manual controller 1017
Dual-mode range acquisition system 941
Dual output variable pitch turbofan actuation

system 1231
DuPont 1257, 1279

E

Ear oximeter 401
Earlier waiver of a component of invention 1337
Earth orbit, manufacturing in 1243
Earth Resources Technology Satellite video tape

recorder 1137

Egypt 1325
Elastomeric materials, halogenated 997
Electric arc devices 59, 431
Electric arc radiation sources 311
Electric bombardment ion thruster 1111
Electric converters (see Converters)
Electric current-producing cell 417
Electric energy converters 339, 867
Electric flux pumps 345
Electric insulating materials 969
Electric motors

Armature 571
Improved brushless d.c. motor 567
Starting circuit for brushless d.c. motor 569

Electric plasma torch and gas shutoff valve 623
Electric propulsion technology 227

Electric superconducting power supply 345

Electric vacuum gyro, phase-modulated electric
suspension for 827

Electrical component testing 817

Electrical connections 239

Electrical devices
Combination automatic-starting electrical plasma

torch and gas shutoff valve 623
Compression-bonded devices 469
Contact assembly for compression-bonded

devices 469
Converters (see Converters)
D.C. sensing transformers 753
Measurement circuits 753
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Electricaldevices---Continued
Servocontrolsystems761
Sliding contact devices 59, 301
Switch-line regulators for controlling electrical

current 609
Electrical energy for communities 1299
Electrical insulating sleeving-infrared heat module,

clamp for shrinking 795
Electrical-measurement circuits 753
Electrical power-generating systems, chemical

dynamic 977
Electrical switches

Controller 689
Miniature single-pole, double-throw 87

Electrical-wiring handtools 795
Electrically despun antenna 1139
Electrocardiogram monitor 1371, 1375
Electrochemical batteries 517
Electrochemical cells

Auxiliary signal electrode 901
High-temperature generator fused salt battery

power supply 363
Hydrazine detector 1349
Oxygen signal electrodes 903
'Silver-cadmium 33
Silver-zinc 189

Electrochemical air revitalization system 1283

Electrochemical measuring devices 73, 117

Electrochemical power systems 303, 655, 971

Electrochemical system, R&D of silver-oxide
cadmium system 39

Electrochemical weaving 421

Electrochemistry 385, 551

Electrochromatic storage display device, R&D
of 967

Electrodes

Active cadmium/cadmium-oxide electrode with
improved gas recombination 33

Auxiliary signal electrode 901
Battery separator and electrode 555
Cells capable of producing high-energy density

primary batteries 253
Consumable electrode, touch starting of power

arc with 435
Fuel-cell electrodes 495
Glass 73

High-performance lightweight electrodes for
hydrogen-oxygen fuel cells 169, 499

Hydrogen-sensing platinum electrode 395
Movable electrode for arc heater 431
Multi-plate cell utilizing silver electrodes 189
Oxygen signal electrodes 903
Positive carbon electrodes 41
Pressed disc electrode 551
Reference electrode prepared electrolytically 385
Touch starting of power arc with consumable

electrode 435

Electrodynamic transducer 1269

Electrohydraulic servomechanisms 631

Electromagnetic liquid pump 917

Electromagnetic wave communications 295, 479,
481

Electromechanical actuator 1141
Electromechanical connector devices 469

Electromechanical control systems 387
EIectromechanical switches, hermetically sealed

toggle switches 573
Electromechanical tooling 955
Electron-beam welding 241, 329
Electron multiplier 105, 379
Electronic circuitry, commutated data record

circuit 1345
Electronic computers, magnetic memory systems

for 663, 691
Electronic control circuits 281
Electronic current limit 281
Electronic demodulators and detectors 615
Electronic divider multiplier 257
Electronic filter circuits 89
Electronic gain control circuit, infinite range 1091
Electronic-grade materials and epitaxial structures,

process for preparation of 195
Electronic hardware industry, handtools for 535
Electronic po_ver supplies 785
Electronic recording system 1261
Electronic signal diversi_ty combiner, noise

reduction of 1197
Electronic storage and display devices 967
Electronic test instrumen_ 595
Electronic thin-film devices 319
Electronic tracking systems 129,447, 663,993
Electronic X-Y platters 445
Electronically-tuned optical filter 959
Electronics

Gaseous 263
Solid-state 935

Electro-optical systems 627
Bender-mode piezoelectric optical scanner 693
Digital transducers 177
Display systems 959
Electronically-tuned optical filter 959
Energy-sensing devices, electro-optical magnetic

1077
Instrumentation 759
Ion detector 1337
Modulator array for use in a holographic storage

device 973
Sensing devices 1085

Electro-optics, liquid crystal materials, use of 1237
E!ectrophi!ic gases for plasma quenching 263
Emergency space-suit helmet 1045
Encapsulation of silicon solar cells 1279
Energy absorbing device 1111

Energy beams, use of in fabrication of semi-
conductor devices 205

Energy-conversion systems 357, 363
Thermionic 553, 699

Energy converters, electric 339

Energy, radiant_to-electrical 1313

Energy Research and Development Administration
(see ERDA)
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Energy-sensing devices, electro-optical-electro-

magnetic 1077

Energy storage device 1325

Engine, aircraft

Airfoil, construction of 1231

Ball spline,low _orque 1231

Bearing seat,spherical 1231

Blade, swing design of 1231
Blade end retainer 1231

Blade, pin root 1231

Blade platform 1231

Convertible accessories 1231

Density compensator, fuei metering, use in 1231

Disc, link 1.231

Disc, no-burst 1231

Disc, spoked 1231

Exhaust emission, reduction of 1231, 1249

Flap seal,variable exhaust nozzle 1231
Hydraulic

Balance piston 1231
Lock 1231

Supply system 1231

Inlet attachment 1231

Inlettemperature, method of determining 1231

Lever-type variable pitch mechanism 1231

Nacelle 1231

Noise, reduction of 1231
Nozzle

Thrust 1231

Variable core 1231

Variable exhaust 1231

Variable fan 1231

Oil cooling 1231

Pin root blade 1231

Pitch, control of 1231

Pitch, variable, dual output 1231

Short field engine cycle 1231

Temperature compensator, fuel metering,
use in 1231

Thrust measurement device, automatic 1231
Turbofan CF6-6 1333

Turbofan CF6-50 1333

Engine, gas turbine 1107

England 1299, 1349

Entry capsule, planetary, structural concept for

lightweight capsule 213

Environmental analysis, space and lunar 207

Environmental control systems 23, 61, 1003

Environmental Protection Agency (see EPA)

Environmental Research Institute of

Michigan 1315

EPA 1253, 1331

1979 Exhaust Emission Standards 1285

Piston engine exhaust emission, reduction
of 1249

Epileptic seizures, suppression of 1295

Epitaxial solar cell, fabrication of 1215

Epitaxial structures and electronic-grade materials,

process for preparation of 195

Epitaxially grown layers
Semiconductor fabrication technique permitting

examination of 641

Transistors, double epitaxial-layer, high-power,

high-speed transistors 809

Epoxyorganosilicon compounds 1015

Equal parallel contract 1285

Equities, Gov't. vs contractor's
Contractor's contribution large compared to

Gov'ts. 1165, 1181

ERDA 1273, 1299, 1309
Conditions and reservations 1273

Consideration for waiver 1273

Funded by 1273, 1299

(Now DOE) 1299

Procurement regulations 1299
Statement of consideration 1299

Sponsored by 1273
Error-control 549

ERTS Video tape recorder 1137
Evoked cortical response audio,metrics 1251

Exceptioaal Circumstances, basis for waiver

Aerospace related technology 1311

Aerospace technology application 1311

Aerospace technology applied to other uses 1251

Contractor cost-sharing 1363
Contractor deemed essential 1363

Contractor reimburses cost to Government 1363

Cooperative endeavor 1285, 1311, 1333

Cost reimbursement to Government 1333

Cost-sharing 1249, 1311, 1331

Create a competitive si_tuati,on 1285

Essential to Government program 1227, 1333
Essential to NASA program 1235, 1249, 1331
Essential to solar energy program 1273
Expertise and specialized equipment, utilization

of 1181

High technological level 1273
Located in area of high unemployment 1273
Participation essential for program 1273
Participation of industry in general in overall

program 1273
Participation of particular contractor under a

particular contract 1273

Petitioner to develop NASA-furnished equip-
ment 1251

Prior patented process 1273
Risk capital 1333
Significant contribution of funds 1285

Space related, miniaturization techniques and
battery technology 1169

Space use 1235
Executive Order 10096 1307
Exhaust emission reduction

Intermittent combustion engine 1249
Piston engine 1249

Exhaust gases, nitric oxide detection of 1209

Exhaust nozzle flap seal 1231

Exhaust nozzle, hydraulic 1231

Exclusivity of invention for 5 years 1253

Extendible boom 559, 999, 1247
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Extendible struss structure, deployable boom 1247
Extract concentration 1203
Extraterrestrial micro-organisms, study by

microcalorimetry 85
Eye and limb movement, measurement of 1193
Eye movement control apparatus 1185
Eye oximeter 1043
Eyepieces 377

F

FAA 1305
Facsimile communications 607
Fan blades, gas turbine, lever-type variable

pitch 1231
FDA approval required 1301
Feasibility studies 25, 71, 217
FEDD 1363

Federal Aviation Administration (FAA) 1265
Federal Highway Administration, funding by 1227
Federal Nonnuclear Energy Research and Develop-

ment Act of 1974 1273

Feedback amplifier 123
Feeding wire in welding 1173
Feedport helmet 745
Ferrimagnetic materials, study of, for use in,

computer memory system with optical readout
capability 199

Ferrite memory systems
Array 705
Laminated 683

Ferrite structures, design of integrated structure
527

Ferrite toroids, design of process and formulation
for producing 527

Ferrites, thin-film 287, 771
Ferrofluids

Alternate methods of preparing hydrocarbon
base ferrofluids 733

Means for preparation of magnetically stronger
colloidal ferrofluid of low viscosity (control of
dispersant chain length) 727

Means for preparation of magnetically stronger
ferrofluid of low viscosity (control of dispersant
quantity) 725

Means for preparing thermally stable ferro-
fluids 729

Means for preparing thixotropic fluid that is
ferromagnetic 735

Means for preparing viscous, Newtonian fluids
731

Means of exchanging surfactants on surface of
ferrofluid particles 695

Method for preparation of magnetic ferrofluids in
alternate carrier liquids 697

Fiber-reinforced composite 1119
Fiber sterilization 1155
Fibers, glass 671, 869
Fibers, hollow 1257
Fibers, refractory 1117
Field ionization detector for water vapor 83
Field-measuring instruments, magnetic 7, 9

Filament wound structure 1223
Film bearings 397
Film structures, plastic 109
Filter wheel, circular 1261
Filters

Electronic circuits 89, 959
Element 185
Inorganic nonreciprocal optical filter 945

Fire arrester for fuel-cell gas lines 55
Firefighting equipment

Compressed air breathing system 1223
Respiratory protective device 1241

Five-state fluid logic element 97
Flame resistant resin-bonded laminate 1055
Flame-resistant silicone composition 1005
Flame retardant coating 1105
Flame-retardant composition, novel 997
Flap seal, variable exhaust nozzle, use in 1231
Flat conductor cable, method of fabricating 511
Flat-plate heat pipe 1297
Flat ribbon wire, preferential edge coating of 427
Flexible overlapping connection method for solar

cells 767
Flexible pressurized joints 575
Flexible printed circuitry 427, 511
Flexible wall divided flow pressure vessel 1163
Flicker-free scan rates, color TV 1199
Flight model video recorder system, development

of 1089
Flight paper, non.flammable 851
Flight telemetry systems, 541, 843, 907
Floating hot-fluid nozzle ring 669
Flowmeters 131,687, 739
Fluid amplier serial digital adder logic circuit 411
Fluid amplifier serial digital complementer logic

circuit 413
Fluid amplifier shift register circuit 415
Fluid, asceptic 1299
Fluid binary counter 93
Fluid distribution svstem for STOL 1163
Fluid-handling conduits, tubular coupling for 895
Fluid leak-detection system 507
Fluid logic element, five-state 97
Fluid purification 1257
Fluid seals 665
Fluid shift register 101
Fluid transniration arc 311
Fluidics 93, 97, 101,411, 413, 415, 875, 1019
Fluorescent radiation detection method and

apparatus 1077
Fluorinated polymers 889
Fluorocarbon coating 1279
Fluorocarbon resin 1323
Fluorocarbon vs. glass coating 1279
Fluorocarbons (see Chemical compounds)
Flux gauges 231
Flux pumps, electric 345
Fluxless brazing 863

Flywheel 1323

Foamed plastics 477

Focal-point locator, charged-particle 241

Focal-point positioner, automatic electron-beam 241
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Food and Drug AdminisCration (FDA) 1301
For Early Domestic Dissemination (see FEDD)
Force-measuring device 369
Foreign commercial sales, acquisition and tracking

radar systems 949
Forgeable, high-temperature chromium-base alloys,

developmen¢ of 137
Formaldehyde, polyols from 1103
France 1253, 1263, 1273, 1279, 1291, 1299, 1311,

1323, 1333, 1349, 1363, 1369, 1371, 1375, 1381
Fraunhofer holograph system 777
Frequency combiners

Frequency-correction circuit for an averaging-
frequency combiner 661

Sequential frequency combiner for frequency
standards systems 635

Frequency control systems, automatic 865, 919

Frequency converter 1167

Frequency discriminators
Automatic 919
Digital 939

Frequency multipliers 811

Frequency preset capabilities, phase-lock loop
providing 919

Frequency selective reflector for radio waves and
method for making same 947

Frequency standards 317, 635, 679

Fuel, aircraft 1267
Coal crude oil 1267
Oil shale 1267

Fuel, atomic, development of the fission gas
containment concept employing UO2-W coated
particle dispersion fuel 621

Fuel cells
Chemical source of electrical current, catalyst

suitable for use therein, and method of
manufacture thereof 719

Control systems 897, 899, 905
Design 505
Electrodes for fuel cells 495
Extended life-performance study 183
High-performance lightweight electrode systems

for hydrogen-oxygen fuel cells 169, 499
Hydrogen-oxygen, modification of 141
Improved power system for advanced space

mission applications 655
Porous plate separator system 763
Power supply 905
Purge controller 897
Research and development of fuel-cell

catalyst 625
Solar cells (see Solar cells)
Study and design of high-performance fuel

cells 715
Technology of 55, 141,245, 459
Temperature control 899
Test and evaluation program 459
Wafer .type fuel cell 915

Fuel economy, automobile engine 1219

Fuel, jet 1267

Fuel metering
Density compensator for 1231
Temperature compensator for 1231

Funding, Federal Highway Administration 1227
Fusion welding, automatic 435

G

Gas-analysis 123, 125, 1097
Gas bearings 397
Gas, combustible 1321
Gas-detection devices 75, 77, 395
Gas detector, in situ calibration 1283
Gas filter, use of in pollutant measurement 1177
Gas generator, hydrogen-rich 1219
Gas laser system having increased gain factor 1071
Gas management assembly 61
Gas-operated rotary motors 881
Gas ring laser gyroscope system 831
Gas ring laser, improved 937
Gas separation 619, 909, 919, 1027, 1069
Gas turbine combustion apparatus 931
Gas turbine engine 1107

Assembly mount 1369
Convertible accessories 1231
Inlet attachment 1231
No-burst disc 1231
Pin root blade 1231
Superalloy powder use of 1171

Gas-turbine engines, a quiet-engine-definition
program 911

Gaseous electronics 263

Gaskets and gasket materials 229, 327

Gauges
Calibration by diffusion 423
Cold cathode gauge 333
Combined suppressor modulator vacuum

gauge 159
Spherical ,tank gauge 381
Thermal radiative flux gauge 231
Vacuum gauges 333, 423

G.E. CF-6 engine 1363

Generator, gas, hydrogen-rich 1219

Geological investigation 487

Germany 1253, 1263, 1291, 1349, 1369
Glass

Laser application 1209,1243
Production inEarth orbit 1243

Glasscover slips,integral,applicationon solar
cells 305

Glass electrode 73

Glass fibers 671, 869

Glass surfacing, ionene polymer with 1239

Glide path control of aircraft 1175

Glycerol, synthesis of 885

Goddard range and range-rate systems, modifications
to 993

Governmen.t-contractor coinventor 1307

Government license, irrevocable, exclusive 1299
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Government-owned property
Inoperative prototype, loan of 1251
Petitioner's use of 1251

Governmental product development 1315
Government reserves additional rights 1299
Gradiometers, optical 7
Graphical display system 913
Graphite, overwrap material use in 1223
Great Britain 1253, 1263, 1273, 1279, 1291, 1311,

1323, 1327, 1333, 1363, 1369, 1371, 1375, 1381
Ground clutter, suppression of 1157
Ground telemetry system 541
Grouped petitions 1231

Guide and navigational systems, inertial 217,
361,419, 747, 831

Guidance computers, special-purpose 115
Gyroscope, two degree-of-freedom 1265
Gyroscopes 113, 127, 235, 637, 827, 831

H

Hafnium-tantalum composites, in situ 891
Hall currents, plasma accelerator using 261
Halocarbons

Hexafluoropentane diamine 277
Hexafluoropentane, 1,5-dichloro-2,2,3,3,4,4 275
Perfluorotrimethylene diisocyanate 271
Polyformals, fluorine con_taining 267
Polyisocyanates, chlorinated aromatic 265
Tetraflu oro-p-phenylendiamine 269
Tetrafluoro-p-phenylene diisocyanate 273

Halogen salts, preparation of 1155
Halogenated elastomeric materials 997
Hand autodilutor 1099
Handicapped worker 1379
Handtools (see Tools)
Hardened tantalum-base alloys 365
Hazard, radiation detector 1165
Head-cooling device 1207
Health equipment (see Safety and health equipment)
Heat-Exchanger-Ingot Casting/Slicing 1273
Heat-flow control 209
Heat pipes 699, 1049
Heat pumps 245
Heat-shield assembly 59
Heat-transfer control systems, cryogenic 629
Heat-transfer garments 11
Heat-treating metallic strip material, method

of 1095
Heating, solar power, use of 1191
Heatless adsorption 619, 1069
Heatless air drying 619, 1069
Helium transfer system, liquid cryogen

transfer 557
Helmet feedport 745
Helmet latching and attaching ring 1031
Helmet, liquid cooled 1207

Hermetically-sealed toggle switches 573

Heterogeneous rigid urethane foams 477

High-density ion sources 647

High-density memory system 663

High-energy density primary batteries 253, 815

High-performance air-breathing engines
Combustion chambers for 921
Combustors for 929, 931
Gas-turbine combustion apparatus 931
Segmentally constructed combustor liner 921

High-performance fuel cells, study and design
of 715

High-performance lightweight electrode systems for
hydrogen-oxygen fuel cells 169, 499

High-permittivity, low-loss dielectric system 813
High-power semiconductor devices 645
High-power transistor structure 645
High-purity H20, pH measurement of 117
High resolution, color TV 1199
High-speed photography utilizing holographic

techniques 777
High-strength fiber-reinforced composites 1117
High technology physician's black bag 1371, 1375
High-temperature alloys and refractory metals 353

365, 383, 797, 877, 891
High-temperature chromium-base alloys 137
High-temperature protective coatings for refractory

metals 43
High temperature refractor fibers 1117
High-temperature-resistant materials 891
High-temperature-resistant protective coatings 475
High-temperature-resistant resins 489, 491, 493
High-temperature thermocouples 887
High-vacuum systems and components 153, 157
High-vacuum technology 159
High-voltage, lower-conduction-drop Schottky

barrier diode 1093
High-voltage transmission, improved insulation

means for 51
Highway lane marker

Luminous 1227
Rain triggered 1227

Hip joint 457
Hip replacement design 1341
Holland 1323
Hollow fiber membranes 1257
Holographic storage devices, investigation of

electro-optical modulator array for use in 973
Holography 533

A Fraunhofer holograph system 777
Hong Kong 1291
Hot exhaust gases, nitric oxide detection of 1205
Hot plasma production device 1161
Hot-gas turbines 669
HTS 1311
Human attention, research on 45
Human performance, eye-limb, measurement

of 1193
Human tissue stimulator, implanted 1311
Humidity detector 1329

Humidor, drawing-pen 171

Hybrid rocket technology 429

Hydraulic
Balance piston 1231
Lock for fail-fixed electro hydraulic servo

valve 1231
Supply system for aircraft engine 1231
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Hydraulic--Continued
Supplysystemforvariablepitchfansand

variableexhaustnozzles1231
Hydrazine detector 1349
Hydrazine technology 793
Hydrocarbons (see Chemical compounds)
Hydrodynamic self-sealing bearings 637
Hydrogen bromine 1321
Hydrogen-detection devices 77, 379,395, 857
Hydrogen fuel 1321
Hydrogen iodine 1321
Hydogen-oxygen fuel cells

High-performance lightweight electrode systems
for 169, 499

Modification of 141
Hydrogen photolytic production 1321
Hydrogen plasma heaters, DC and RF 315
Hydrogen production technique 1321
Hydrogen-rich gas ge_lerator 1219
Hydrogen slush, mass/quality flow-meter 739
Hydrology, water turbidity meter 1367
Hydroxyl Radical measurement 1271
Hypervelecity propulsion 599
Hypocycloidal pinch device 1161

I

Illumination 367
Illumination control system 1379
Image converter system, solid-state 613
Image dissector camera, multispectral 1083
Impact landing system 825
Implant, hip joint 1341
Implantable human tissue stimulator 1311
Improved ear oximeter 401
Improved gas-ring laser 937
Improvements versus basic research 1299
IMU guidance system, feasibility study for twin

system 217
In situ calibration technique 1283
In situ hafnium-tantalum composites 891
Incentive to grant waiver (see Necessary incentive

for grant of waiver)
Incorporation to.related invention to license 1369
India 1291
Industrial cleaning services 979
Inertial energy storage device 1325
Inertial guidance and navigation systems

409, 747, 827, 831
Inertial sensors 827
Infinite range electronics gain control circuit 1091
Inflatable devices

Protection and/or restraint devices 399
Rotating mandrel for assembly of 109

Information-data-display systems 133
Information-storage and retrieval systems 119,

323, 533
Infrared detection and signal processing 805
Infrared detector 1313
Infrared devices 433
Infrared interferometer drive systems 341
Infrared interfervmeter spectrometer 805
Infrared turbidity meter 1367

Inlet attachment, gas turbine engine 1231
Inlet temperature for turbine engine, method of

determining 1231
Inorganic exchange membranes and preparation

thereof 757
Inorganic nonreciprocal optical filter 945
Inorganic solid film lubricants

Aluminum phosphate 63
Potassium silicate and sodium fluoride 67

Inquiries by Board for status of invention 1297
Insertion tool and follower 239
Institutional agreement, waiver grant, factor

in 1225
Instrumentation systems 401, 497, 657, 759
Insulated gate semiconductor devices 801
Insulation

Beta fibers 671
Composite thermal radiation shield for multilayer

insulations 1051
Electric insulating materials, refractory

dielectrics for integrated circuits 969
Heat transfer garment 11
High-voltage, improved insulation for 51
Improved extravehicular space-suit thermal

insulation 925
Protective undergarment 15

Integral coatings 305
Integrated circuits 139, 643, 791,927

Mul.tiple collector current source 1029
Quality standards, inspection criteria, and relia-

bility screening, techniques for large-scale
integrated circuits 975

Refractory dielectrics for, investigation of 969
Semiconductor integrated circuit having comple-

mentary MIS and Darlington bipolar transistor
elements 1047

Integrated gas turbine engine, nacelle for 1231
Interferometer drive systems, infrared 341
Interferometer spectrometer, infrared 805
Interlocking contact systems for power semicon-

ductors 701
Interlocking tubular collapsible boom 559
Internal ballastics 429
Intumescent coating 1105
Inventors-Joint, Government-contractor 1141
Inverted Stepanov silicone growth method 1299

217, 361, Inverters
Base current shaping for sweeping charge

carriers from base region, inverter with means
for 985

Method for eliminating second harmonic ripple
current from the d.c. input lines in static
inverters 537

Transistorized magnetic core 521
Iodine 1321
Iodine monobromide 1321
Ion collection probe, nitric oxide detection of 1205
Ion-exchange hollow fibers 1257
Ion exchange membrane 757
Ion-exchange resin particles 1257
Ion optics 125

Ion sources 125, 647
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Ionthruster 1111
Ionenepolymers,biologicallyactive 1239
Ionicseparation1257
Iran 1325
Iridumslurrycoatingsfortungsten 475
Israel 1325
Italy 1253,1263,1279,1291,1311,1323,1333

1349,1363,1369,1371,1375

J
Jansson,DavidG.,inventor 1241
Japan 1253,1263,1279,1291,1299,1311,1323,

1327,1333,1349,1363,1369,1371,1375,1381
Jet engines

Compressors247,249
Fan,fuel-saving1333
Fuel 1267
Oilcoolingsystem 1231
Statorbladesfor 251
Turbinehotstagecoating 1327
Turbofanengines1101

Jet-pipeservovalves741
Jet Propulsion Laboratory administered

contra_t 1299
Jet transports, high-performance short-takeoff and

landing (STOL) 711
Jig-saw attachment with reaction feed mechanism

563
Joint agency effort 1273, 1299
Joint funding by NASA and NSF 1225
Joint inventors 1287
Joints

Flexible pressurized conduits and joints 449,
455, 457

Hip joint 457
Shoulder joint 449
Waist joint 455

K

Kapton 1301
Karyotype screening 1319
Kelvar, overwrap material 1223
Kinetic flow performance in nozzles 995
Klein, Dr. Elias 1257
"Know-how" and "show-how" technology

transfer 1253

L

Laminar flowmeter element 687

Laminate materials 229, 325
Laminated composite materials, ceramic 659
Laminated convection-film cooled vanes 881
Laminated ferrite memory systems 683, 705
Laminated fiberglass, flame-resistant resin-

bonded 1055
Lain'hated gasket materials 229
Landing gear, afrborne, impact landing system
LANDSAT 1261
LANDSAT-type data 1315

825

Lanthanum trifluoride 1313
Large diameter carbon-base fibers 1087, 1119
Large Earth Survey Telescope 1211
Laser beam ,tripler 1167
Laser device 989
Laser doppler radar 1121
Laser, glass produced in space 1209
Laser glass, production in Earth orbit 1243
Laser gyroscope system, gas ring 831
Laser technology 215, 235, 291,295, 691, 937,

943, 1071, 1079
Laser, tunable dye 1167
Latching mechanisms for protective garments 1031
Latex fluorocarbon terpolymer 1323
Lead telluride .thermoelectric element 501
Leak detectors 507
LEST 1211

Lever-type variable pitch mechanism 1231
License, Government, irrevocable exclusive 1299
License not reserved for States 1253
Licensing with other waived inventions 1257
Life-performance study of fuel cells 183
Life-support systems 861, 1003, 1027, 1031, 1045,

1069
Lift/drag controller for aircraft 1175
Light, chemical, water-activated 1227
Light valve, liquid crystal 1237
Light-emitting semiconductor devices 769
Lighting devices 367
Lighting system 1379
Lightweight high-strength magnesium-scandium

alloys 667
Lightweight planetary entry capsule, structural

concept for 213
Limited market invention 1261
Limited waiver 1299

Linear accelerometer design study 203
Linear actuator 387
Linear, temperature-stable, biphase demodulator

615
Liner, metallic, for pressure vessel 1223
Lining, brake, automotive 1201
Link disc, for aircraft engine 1231
Liquid:cooled and -heated space suits 15, 1019
Liquid-cooled helmet 1207
Liquid cryogen transfer, helium transfer

system 557
Liquid crystal light valve 1237
Liquid crystal materials as display devices 959
Liquid crystals 1123
Liquid hydrogen

Density of, determination by measuring radiation
attenuation 343

Flowmeter for 131
Liquid-measuring instruments 381
Liquid-metal arc cathode 419
Liquid oxygen service 229
Liquid-propellant rocket engines 29, 219
Load current and power dissipation limiter for a

direct coupled amplifier 525
Load current limiter for a direct coupled

amplifier 389
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Loadrelief control system, design of 167
Lockheed Missile and Space Company 1345
Logic circuitry, neuristor line coupling for 1225
Logic circuits 441

Fluid amplifier serial digital adder 411
Fluid amplifier serial digital complementer 413
Fluid amplier shift register 415
Magnetic-logic circuits, development of magnetic-

logic batch fabrication techniques 951
Magnetic memory and logic devices 527

Low cost silicon array project 1273
Low dielectric losses in high dielectric constant

liquids, method for obtaining 829
Low inertia tape storage 465
Low-input voltage converter 781
Low voltage 30-cm ion thruster 1111
Low-work-function cathode development 175
Lubricants, inorganic solid-film

Aluminum phosphate 63
Polyimide resin bonded 539
Potassium silicate and sodium fluoride 67

Lunar environmental effects on AES scientific in-
struments 207

Lunar marker 107
Lunar samples, X-ray analysis of 603

M

Machining, precision
Closed-loop feedback for machining (ultrasonic

transducer) 545
Magnesium alloys 667
Magnetic circuits 145, 951
Magnetic compar_tor, balanced 145
Magnetic core inverters, transistorized 521
Magnetic electron multiplier 841
Magnetic field-measuring instruments 7, 9
Magnetic fluids (see Ferrofluids)
Magnetic head/tape interface study 1023
Magnetic head/tape stick-slip study 1073
Magnetic ma.terials

Digital data, recording on magnetic tape and
retrieval 547

Ferrimagne.tic materials 199
Interactions, study of 151
Operating properties under various environmental

conditions 19
Magnetic memory and logic devices 465, 527, 691
Magnetic recording 1023, 1073, 1089
Magnetic ,tape recording equipment 845
Magnetometers

Improved thin-film magnetometer circuit 791
Optical 7, 9

Magnets, superconducting 355
MAGSAT, deployable boom for 1247
Mainsh_ft seals 249
Malignant cell diagnosis, ionene polymer use

of 1239
Mandrel, rotating, for assembly of inflatable

devices 109
Mandrel and tube energy absorber 1111
Manufacturing in Earth orbit 1243

"March-in" rights 1279
Solar cell coating 1279
Solar cell development, inclusion of 1245
Energy needs, inclusion ,of 1245

Marine Transport 1263
Market beacons 107
Mass flow, nuclear radiation methods for

measurement of 201
Mass/quality flowmeter, hydrogen slush 739
Mass spectrometers 105, 371

Apparatus for ionizing particles in 125
Quadrupole spectrometers 681

Material density, instruments for determining 343
Materials science 43
Measuring devices

Ballistic 483
Electrical-measurement circuits 753
Electrochemical 73, 117
Electronic 105, 123
Eye-to-limb movement 1193
Force-measuring 369
Glass filter use for air pollutants 1177
Improved apparatus for absolute pressure

measurement 657

Liquid-measuring 381
Nuclear-radiation measurement techniques 543

Pressure-measuring transducers 639
Time delay measurements 849

Mechnical power transmission systems 335
Medical equipment (see Safety and health equip-

ment)
Membranes, inorganic ion exchange membranes and

preparation ,thereof 757
Membranes in water treatment 1257
Memory systems (see also Computers)

Apparatus for making computer memory 421
Computers 199, 243, 663
Digital information-storage and retrieval

systems 323, 547
Ferrite memory array systems 705
High-density memory systems 663
Laminated ferrite systems 683, 705
Low inertia tape storage 465
Magnetic memory and logic devices 527, 691
Magnetic tape recording and reproducing

systems 465
Mass data-storage system using optical techniques

or optical memory systems 973
Plated-wire devices 27
Read-only systems 321
Read-Write Memory (RWM) Unit 713
Reduction of bit creep in continuous film

memory elements 691
Space-borne devices 27
Thin-film devices 27
Tone burst frequency use of 1189

Mercury diffusion pumps 153
Mercury electric_bombardmen.t ion thruster 1111

ME'SA, synchronization systems for 983

Message framing 549
Metabolic rate meter 799
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Metalcyclicfatigue 1143
Metal ions, process for concentrating 651
Metal-joining materials and techniques (see Braz-

ing; Welding)
Metal plating 149
Metal, strain hardening 1143
Metal treatment 515
Metallic liner, overwrapping of 1223
Metallic strip material, method of heat-

treating 1095
Metallurgy (see also Alloys)

High-temperature alloy metallurgy 877
Powder metallurgy, procedure for fabricating

controlled-porosity metals 835
Reinforced thermal shock-resistant ceramics 453

Metastable carbide, use of 1171
Meteor astronomy 173
Meter, infrared turbidity 1367
Methanol 1297
Mexico 1331
Microbalance for weighing very small particles 775
Microbial detection, automation of 1221
Microbiological analysis system 1183
Microcalorimetry, study of extraterrestrial

micro-organisms by 85
Microcircuit semiconductor devices 801
Microcircuitry 641
Microcircuits, hybrid 1245
Microelectronics 139, 233, 633
Micro-inch motion producer 1141
Micrometeoroids, feasibility and design

study of radar system for detecting 963
Microminiaturized circuits, application of anodic

bonding techniques to 309
Micron size range particulate material,

apparatus for handling 749
Micro-organisms, detection of 1183
Micro-organisms, detection of by optically

perceptible culture change 1159
Micro-organisms, extraterrestrial, study

by microcalorimetry 85
Microscope, wide-field 953
Microwave antenna 853
Microwave power amplifiers 685
Microwave tubes 299, 1061
Military aircraft engine, foreign sales 1363

Military application 1257
Mine waste 1257

Mineral exploration 1261

Miniature single-pole, double-throw switch 87

Minority small business 1379
Mobile vehicles 403

Modulators
Balanced 479
Electro-optical modulator array for use in a

holographic storage device 973

Molten silicon shaping 1127

Molybdenum, joining to tungsten, brazing
techniques 47

Momentum transducers 483

Monitoring equipment
Biomedical 401
Metabolic rate meter 799

Monofilament carbon-based fibers 1119
Monofilaments, carbon-base 1087
Monomers (see Chemical compounds)
Monomethyl hydrazine 1349
MOS transistors 165
Mossbauer effect, method and apparatus

for vibration analysis utilizing 497
Motion-transmission devices, rotary to rotary 601
Motor/cable drum assemblies 871
Movable electrode for arc heater 431
Multichannel radiometer recorder 1137
Multichannel wireless biotelemetry system 1181
Multimodal vibration test fixture, universal 755
Multi-plate cell utilizing silver electrodes 189
Multiple-reserve electrochemical power

sources, study of 971
Multiplex communication system 981, 983, 1133
Multipliers

Magnetic electron 841
Phototube, cascade aperature 437
Remote local oscillator frequency multipliers 811

Mul,tispectral image dissector camera 1083
Multispectral signatures 1315
Multivariate interactive digital analysis

system 1315
Multivibrator, magnetic core 521
Mutually-orthogonal linear anodes 1287

N

Nacelle, for gas turbine engine 1231
Narrow-band high-frequency radio communication

systems 919, 939, 941
NASA Aircraft Energy Efficiency (see ACEE)
NASA's Earth Resources Survey Program 1261
NASA-ERDA Memorandum of Understanding

1273
National energy program

Longer life of metal turbine parts 1343
Oil exploration apparatus 1359
Related to work 1273

National Hear_ and Lung Association 1317
National Institutes of Child Health and Human

Development 1319
National Institutes of Health 1301

Navigation unit, aircraft 1265
Navigational systems, inertial 217, 361, 409,

747, 827, 831
Necessary incentive

Aggressive licensing efforts 1337, 1359
Continue research 1323, 1327
Continue to advance technology 1315
Develop further 1305, 1313, 1357
Domestic jobs, creation of 1221, 1223, 1231
Experience in field 1227, 1235, 1249
Expertise in field 1227, 1235, 1249, 1251
Foreign sales, stimulus to 1221, 1223, 1231, 1249
Large development costs 1315
Licensee interest 1239, 1337, 1361, 1371, 1375
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Necessaryincentive--Continued
Makeinventionavailableatearlydate 1305,

1327,1329,1351
Marketfurther 1361
NoGovernmentsupport 1315
Patent-holdingposition1249
Privatefunding 1155,1157,1159,1163,1167,

1187,1191,1193,1199,1203,1205,1221,1241,
1249,1301,1309,1315,1321,1337,1343,1359

Producefurther 1361
Proprietaryposition 1227,1235,1249
Pursuemarketingstrategy 1305
R.& D. further 1361, 1371, 1375
Related waived inventions, concurrent

development with 1221
Nematic liquid crystals 1123
Netherlands, The 1263
Neuristor lines, connection of 1225
Neuristor R-junction 1225
Neuromuscular system of human eyeball,

harnessment of 1185
Neutron physics 1001
Newborn inherited disorders, detection of 1319
New York 1299
Nickel-base superalloy, high-temperature 877
NIH 1301

Heart and Lung Institute 1301
Nitric oxide, detection of 1205
Nitrogen-containing compounds 957
No-burst disc 1231
Noise-suppression systems and devices 503, 911
Noncontaminating swabs 1057
Noncontractor coinventor 1257
Nondestructive diagnostic testing techniques and

equipment 823
Nondestructive testing of components 817
Nonflammable, carboxyl nitroso polymers, research,

development, and application of 889
Nonflammable flight paper 851
Nonflaxnmable long-term comfort pads 1039
Nonflammable synthetic fibers 1021
Non-level-sensitive cold trap 157
Nonlinear circuit 89
Norway 1371, 1375
Novel flame-retardant compositions 997
Noxious environment protection, respiratory device

for 1241
Nozzles

Exhaust, flatsealfor 1231
Exhaust, hydraulicsupplysystem,use in 1231
Exhaust, reversiblepitchfan engine,use in 1231
Floatinghot-fluidring 669

Kineticflowperformance in 995
Variablecore,aircraftengine,use in 1231
Variablethrust,turbofan engine,use in 1231

Nuclear-radiationmeasurement techniques 201,543
Nutrition-biochemistry,browning inhibition 393

0

Oculometer,prototype,development of 859
Psychophysiologicalmeasurement 1185

Off-the-road mobile vehicles 403
OH radical detection 1271
Ohio State University Research Foundation 1305
Oil cooling system, aircraft engine, use in 1231
Oil exploration 1261, 1359
Oil shale 1267
Omega position location equipment control

center 313
Operational computers, digital 115
Operational support equipment 529, 541, 837, 843,

907
Opposed arc welding 709
Optical bench and accessories 803
Optical communications 291
Optical communications in space, turbulence

sensing 1121
Optical data processing, liquid crystal light valve,

use in 1237
Optical data-processing system 803
Optical detectors 847
Optical display system 953
Optical filter 945
Optical frequency waveguide and transmission

system 1079
Optical gradiometers 7
Optical instruments 377, 627, 693, 803
Optical magnetometers 7, 9
Optical research instruments 803
Optical unit 1261
Optical waveguides, formation by irradiation of

dielectric with heavy charged particles 789
Optics 127, 859, 1009, 1017, 1041, 1043, 1059, 1307
Optometer, automatic 1009
Optometric analysis sample holder and fabrication

method therefor 1041

Orbiter project 1269
Orbiting satellites 1263
Organic chemical compounds in aqueous solution,

identification of 1187
Organic chemical compounds, separation of 1203
Organic fibers, nonflammable 1021
Ortho-hydroxy crystals 1123
Orthopedic stretcher 439
Oscillator, remote local oscillator frequency

multiplier 811
One-dimensional, multimode, multi-state 1189

Oxidation corrosion resistant superalloy 1327
Oxidation-resistant coatings, refractory metals 43
Oxide cathode research for mercury bombardment

ion thrusters, discharge-chamber studies
with 703

Oximeters
Advanced eye oximeter 1043
Improved ear oximeter 401

Oxygen cells, secondary metal, for spacecraft
applications 303

Oxygen-reclamation systems 23, 909

Oxygen separation, device for obtaining 909

Oxygen signal electrode 903

Oxygen supply automatic control system, solid 787

Ozone layer 1271
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P
Pacemaker,miniaturizationof 1169
PacesetterSystems,Inc. 1311
Pagecomputer,circulating 173
Paint 1323
Panellighting 367
Particleaccelerators35,261
Particleanalyzer,air 759
Particledetector841
Particleparameteranalyzingsystem445
Particulatematerial,micronsizerange,apparatus

for handling749
Passivelunarmarker 107
Patient-handlingequipment391,439
Penetrometers391,487
Perfluorobutene-21307
Personnelenvironmentalprotectiveequipment1045
Petitiondenied,failureto filein foreign

country 1219
Petitionfor groupedinventions1231
Petitioner-inventor1361
Petitioners-Joint1141
Petroleumprospectingtechnique1359
pHmeasurementof high-purityH20 117
Phase-lockloopdrop-outcontrol 779
Phase-lockloopprovidingfrequencypresetcapabil-

ities,automaticfrequencydiscriminatorsand
controlfor 919

Phase-Lock-Loopsystem,improved 1195
Phase-modulated electric suspension for electric

vacuum gyro 827
Phosphate 1257
Phosphonitrilic plastomer 1131
Phosphor, experimental program for development of

phosphor for cathode ray tube 597
Photocathode improvements 847
Photography

Color photography 143
High-speed photography utilizing holographic

techniques 777
Photolytic production of hydrogen 1321
Photon and particle detector 841
Photon-counting detector 1287
Phototube technology 437
Photovoltaic conversion of sunlight to

electricity 1273
Physician's black bag 1371, 1375
Physics, solid-state 467
Physiological instrumentation 401
Physiological optics 1009, 1043
Piezoelectric actuator 1141
Piezoelectric optical scanner, bender-mode 693
Pilot training device 1305
Pin root blade 1231
Pipes, heat pipes 699
Piston engine exhaust emission, reduction of 1249

Piston, hydraulic balance 1231

Pitch fans, hydraulic supply system 1231
Pitch control 1231

Pivot seals 247

PLACE concept, experimental definition study 1037

Planar antenna array 853
Planetary atmospheres 75, 79, 83
Planetary entry capsule, structural concept for

lightweight capsule 213
Plasma accelerators using Hall current 261
Plasma focus apparatus 1161
Plasma generators 315, 773
Plasma heaters, hydrogen DC and RF 315
Plasma physics 419
Plasma polymerized perfluorobutene-2 1307
Plasma quenching, electrophlic gases for 263
Plasma torches 623
Plastic film structures 109
Plastic lens antireflection coating 1307
Plastic rubber compositions 519, 653
Plastics

Foamed 477
Thermoset 337

Plastometer 1131
Plated-wire memory devices 27
Polarization sensors 395
Pollutant

Manmade, effects ,on Earth's ozone layer 1271
Natural, effect on Earth's ozone layer 1271

Pollutants in air, measurements of 1177
Pollution, air

Coal desulfurization 1347
Purification 1361

Pollution control device 1125
Pollution control system 1253
Poly-3,3', 5,5' -Tetrabromo-4,4'-Dihydroxybenzo-

phenone carbonate 1115
Polycationic polymers 1145
Polyelectrolytes 1145
Polyimide laminate 1055
Polymer, ionene 1239
Polymer chemistry, hollow ion exchange fibers 1257
Polymer chemistry, ionene, use ,of 1239
Polymer coating 1279
Polymer coating paint 1279
Polymer intumescent coating 1105
Polymer resins 1257
Polymeric halogen salts 1155
Polymers (see Chemical compounds)
Polymers, polycationic 1145
Polymethylmethacrylate 1307
Polyols from formaldehyde 1103
Porous materials 647, 1269
Porous plate separator system 763
Portable hermetic work chamber 405

Portable medical status trea+/ment system 1371,
1375

Portable reflectance spectrometer 1261
Portable solar water purifiers 577
Position indicator for a display system 717
Position Location and Aircraft Communication

Equipment (PLACE) concept, experimental
definition study 1037, 1263

Positive carbon electrodes 41

Potassium silicate and sodium fluoride (inorganic
solid film lubricant) 67

Potting compounds and conformal coatings 1015
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Powder metallurgy 835
Power amplifiers

D.C. power amplifiers 463, 685
Microwave power ampliers 685

Power arc, touch starting with consumable
electrode 435

Power-conversion equipment 537
Power generation 247, 249
Power-plant sound attenuation 503
Power semiconductors (transistors) 701
Power supply

Electric superconducting 345
Electronic 785
Fuel cells 905
Static inverter 281
Thermionic space power supply 553

Power systems
Chemical dynamic electrical power-generating

systems 977
Electrochemical 303, 655, 971
Improved fuel-cell electrical system for advanced

space mission applications 655
Power transmission systems 335
Powered hand tools

Jigsaw attachment with reaction feed
mechanism 563

Zero reaction drill attachment 565
Preoipitation-hardened tantalum_base

alloys 365, 515
Precision frequency standards 679
Precision machining 545
Pressed disc electrode 551

Pressure measurement, improved apparatus for
absolute measurement 657

Pressure sensors 513
Pressure suit, tubular connectors for 895
Pressure switches

Automatic calibration 513
Detection 331,513

Pressure transducers
Thrustor operation detection pressure switch 331
With direct digital ,output 177

Pressure vessel liner, overwrapping of 1223
Pressure vessel metallic liner 1223
Pressurized sealing closures 575
Primary batteries, high-energy density 253, 815
Propulsion devices

Air-breathing systems 247, 249, 881, 929
Combustors for 163, 929
Propellant-lined, hypervelocity acceleration

device 599
Space storable propellants 995

Protection and/or restraint devices 399

Protective co.tings
H,igh-temperature-resistant 475
Iridium slurry coating for tungsten 475
Refractory metals, coatings for 43

Protective garments (see Safety and health
equipment)

Prototype thin-film tunnel cathode, feasibility
study of 467

Proximity warning device 1033

Psychophysiological measurement, oculometer use
of 1185

Public health and safety (see Safety and health
equipment)

Pulse modulating data for tape recording 1345
Pulse rate monitor 1371, 1375
Pulse-shape discriminating circuit 1001
Pumps

Electric flux pumps 345
Electromagnetic liquid pumps 917
Heat pump 245
Mercury diffusion pump 153
Vacuum pump 261
Wind-tunnel pump 261

Purge controller, fuel-cell 897

q

Quadruple redundant type fail operative actuation
system 387

Quadrupole mass spectrometers 681

R

R-junction, neuristor 1225
Radar

Acquisition and tracking radar 949
Echoes, supression of 1157
Feasibility and design study of system for detect-

ing micrometeroroids 963
Laser doppler 1121

Radiant energy 'beam redistribution, system
for 1059

Radiant energy detecting devices 833
Radiant energy to electrical energy 1313
Radiation

Detectors 605, 1077
Environmental 1319
Hazard detector 1165
Nuclear-radiation measurement

techniques 343, 543
Radiant energy beam redistribution,

system for 1059
Scattering 989
Semiconductor circuitry 581, 583, 611, 613, 649
Sources, electric arc 311
Stability of metal nitride and metal oxide semi-

conductors, comparison of effect on 509
Techniques 343
Telescopic transmission of radiation over long

distances and telescopic reception and collection
of radiation 1059

Radio communications systems 87, 221, 779,919,
939, 941

Radio frequency shielded enclosures 987

Radio frequency signal, noise level reduction
of 1197

Radiometer recorder 1137

Raeliometers, flight model radiometer systems 833

Radio-wave transmission 285, 675, 849

Range and range-rate systems, Goddard,
modifications to 993
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Rare earth trifluorides 1313
Raw liquid waste treatment 1253
Raw sewage treatment 1253
RC2-75 rotary combustion engine 1331
Read-only memory system 321
Read-Write Memory (RWM) Unit 713
Receivers 833
Recommendation of Board overruled by NASA

Administrator 1301
Reconsideration request of denied waiver

Filed within time period 1253
Limited waiver 1299, 1301
Not filed within ,time period 1319, 1347
Reevaluation by Office of General Counsel 1263

Reconsideration unrequested 1319
Recordation on tape cassettes 1261
Recording/reproducing equipment 819, 1073, 1089
Rectifiers, Cd'Se-ZnSe thin-film 319
Redundancy method and apparatus 761
Redundant strapped down inertial navigation

unit 1265
Reference electrode prepared electrolytically 385
Reflectance spectrometer 1261
Reflecting densitometer 1075
Reflector, frequency selective reflector for radio-

waves and method for making same 947
Reflex amplifiers 379
Reflex depressed collector 1061
Reflow soldering 873
Refractory dielectrics for integrated circuits,

investigation 969
Refractory fibers 1117
Refractory metals

Chromium-base alloys 137
Coatings for 43
Tantalum-base alloys 353, 365, 383

Regenerable C02 removal process 1027
Regenerative adsorbents 619
Regulators

Combined series 521
Signal modulated self-regulated switching voltage

regulator 785
Switch-line regulators for controlling electrical

current 609
Reinforced thermal shock-resistant ceramics 453
Related inventions 1257
Relief seal with dual-sealing surfaces 327
Rembaum, Dr. Allan 1257
Remote local oscillator frequency multiplier 811
Remote sensing from space 1133
Research instruments, rotical 803
Reservation of license on behalf of States 1253
Resin-bonded fiberglass laminates 1055
Resin-rubber vulca_nizates, cyclized polydiene 653
Resins

Halogenated organic 997
High-temperature-resistant 489, 491, 493
Polymer 1257

Respiratory protective device 1241
Restraint devices 399

Retrieval systems 119, 323, 533, 547
Return-beam vidicon recorder 1137

Reversal of waiver decision 1263
Rings

Carbon-graphite seal rings 1067
Counter, eight-stage 527
Floating hot-fluid nozzle ring 669
Helmet latching and attaching ring 1031
Improved gas ring laser 937

Robotics, neuristor line coupling, use in 1225
Rockets

Hybrid rocket technology 429
Liquid-propellant engines 29, 219
RL-10 engines, R&D of 29, 219

Rotary diamond core bit 1129
Rotary motors, gas-operated 881
Rotary to rotary, motion-transmission devices 601
Rotating combustion engine 1311
Rotating mandrel for assembly of inflatable

devices 109
Rotational control for controlling reaction jets on a

space vehicle 485
Royalty-free license, municipality as market 1241
Royalty-free sole license 1299
Royalty income, condition on use of 1301
Royalty payment to Government 1301
Royalty provision deleted by NASA

Administrator 1301
Rubber compositions, plastic 653
Rubidium maser frequency standards 519, 679

S

Safety and health equipment
Accoustiomotor epileptic seizure detector 1295
Air purification in manned spacecraft 1069
Airstretcher inflatable patient restraint 399
Airtight seal space suit 575
Asceptic fluid transfer system 1301
Audiometric system, hearing loss, determination

of 1251
Automatic optometer 1009
Beta fibers, thermal insulation_ 671
Biomedical researc'h 1337
Blood-pressure sensing device 1371, 1375
Blood storage bag 1339
Body seal 575
Body-support devices 1039
Body temperature monitor 1371, 1375
Brake lining, automotive 1201
Breath rate monitor 1371, 1375
Browning inhibitor 393
Cardiac monitoring 1235
Cleaning services, industrial 979
Clinical analysis 1337
Coal desulfurization process 1347
Contamination control 1057

Coronary care 1235
Detection devices (see Detectors)
Dexterity, eye-to-limb measurement of 1193
Drugs, identification of 1187, 1203
Ear oximeter 401
ECG waveform monitor 1235
Electrocardiogram monitor 1371, 1375
Emergency space-suit helmet 1045
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Safetyandhealth equipment--Continued
Environmental control 1003
Environmental radiation effects 1319
Epileptic patient use 1295
Eye oximeter 1043
Fibers, sterilization of 1155
Fire arrester 55
Fire-retardant paints, synthesis of organic com-

pounds containing nitrogen 957
Flame-resistant resin-bonded

fiber-glass laminate 1055
Fluidic control system for liquid-cooled

garments 1019
Glide path control of aircraft 1175
Hearing loss, determination of 1251
Helmet feedport 745
Helmet latching and attaching ring 1031
Helmet, liquid-cooled 1207
Highway marking, luminus 1227
Hip joint 457, 1341
Hydrazine detector 1349
Hydrogen detector 75, 77
Industrial poisons 1319
Industrial radiation 1319
Ionenepolymer, diagnostic use of 1239
Leak detector 507
Life-support systems 861, 1003, 1027, 1031,

1045, 1069
Liquid-cooled space suits, fluidic control system

for 1019
Malignant cells, separation of 1239
"March-in" reservations 1239
Micro-organisms, detection of 1183, 1185
Miniaturized multichannel wireless biotelemetry

system 1181
Multilayer insulations, composite thermal shield

for 1051
Newborn inherited disorders detection 1319
Noise suppressors 503, 911
Noncontaminating swabs 1057
Nonflammable flight paper 851
Nonflammable long-term comfort pads 1039
Nonflammable organic fibers 1021
Novel flame retardant composition 997
Noxious components of air, detection of 1205
Oculometer, useof 1185
Orthopedic stretcher 439
Oxygen separation, device for obtaining 909
Pacemaker, miniaturization of 1169
Pollutants in air, measurements of 1177
Pollution reduction, automobile engine 1219
Polymer, glass surfacing 1239
Portable hermetic work chamber 405
Pressed disc electrode 551
Pressure suit, tubular connectors for 895
Protective garments 11, 15
Prototype oculometer, development of 851
Pulse rate monitor 1371, 1375
Reference electrode 385
Respirator, firefighting equipment 1241
Self-luminous highway marker 1227
Shoulder joint 449
Sight switch 433

Safety and health equipment--Continued
Smoke detector 1329
Solid oxygen candle assembly, aerospace 861
Synthesis of glycerol, study of 885
Temperature monitor 1371
Thermal insulation 11, 15, 671, 925
Ventilated protective helmet 1003
Vital signs monitor 1375
Waist joint 455
Waste-water treatment 1253
Water purication, ozone use of 1181

Safety flywheel 1325
Salts, halogen, preparation of 1155
Sapphire, single crystal 1273
Satellite control systems 89, 129
Satellite, ranging and position system 1263
Satellite spectral data 1261
Scan converters 25, 893
Scanning apparatus, solid-state 611
Scanning sensor 1261
Scattering, radiation 989
Schottky barrier diode, high-voltage low

conduction-drop 1093
Sealed cabinetry 987
Sealing closures, pressurized 575
Seals

Captive plastic seal 665
Compressor seals 247, 249
End seals 247
Fluid seals 665
Mainshaft seals 249
Pivot seals 247
Relief seal with dual-sealing surfaces 327
Stator interstage seals 247
Vacuum-type seals 53

"Seed money" encouragement by ERDA 1273

Segmentally constructed combustor linear 921

Seismic signal generation 1359

Self-sealing bearings 637

Semiautomatic aircraft control 1305

Semiconductors
Complementary metal oxide 1357
Compound 195
Contact for, particularly integrated circuits, and

method of making same 643
Electrical circuitry semiconductor 821
Energy beams, use of in fabrication of

semiconductor devices 205
Fabrication technique permitting examination of

epitaxially grown layers 641
High-power semiconductor devices 645
High voltage, lower-conduction-drop Schottky

barrier diode 1093
Insulated gate semiconductor devices 801
Integrated circuit having complementary MIS and

Darlington bipolar transistor elements 1047
Integrated circuits with multiple collector current

source 1029
Interlocking contact system for power

semiconductors 701
Light-emitting semiconductive devices 769
Metal nitride semiconductors (MNS) 509
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Semiconductors--Continued
Metaloxide semiconductors (MOS) 509
Microcircuit semiconductor devices 801
Mosaic of semiconductor elements interconnected

in XY matrix 581
Power semiconductors (transistors) 701
Processing and failure analysis 723
Radiation-sensing semiconductor

circuitry 581, 583, 611, 613, 649
Silicon carbide semiconductor junction

devices 769
Silicon semiconductors 809
Solar-to-electrical 1299
Switching system for an array of elements 583
Technology of 165, 373
Thin-film microelectronic devices 233
Thin-film triode devices 579

Sensing devices, electro-optical 1085
Sensing transformers, D.C. 753
Sensor, hydrogen, triple redundant 1283
Sensor, smoke 1329
Sensory systems

Auditory and visual 45
C02 partial pressure sensor 1097
Inertial sensors 827
Polarization 395
Pressure sensors 513
Silicon photodiode sensor array 605

SEOS 1211
Sequential frequency combiner for frequency

standard system 635
Servoampliers 463
Servocontrol systems 761
Servomechanisms systems

Electro-hydraulic servomechanisms 631
Servoactuator having characteristics of an inner

loop integrator 631
Servovalves, jet-pipe 741
Sewage treatment, activated carbon and ash 1253
Sewage treatment, oxygenation system, use of 1181
Shiao-Ping S. Yen 1257
Shift counters, anomalous count prevention for 927
Shift register circuit, fluid amplier 415
Shift register, fluid 101
Shock absorber 1111
Short core exhaust performance concept 1363
Short field engine cycle 1231
Short Take-Off and Landing Aircraft

(STOLAND) 1265
Shoulder joint 449
Shuttle launch processing system, central data

subsystem 1289
Sight switch 433
Signal diversity combiner, use of for noise

reduction 1197
Signal modulated self-regulated switching voltage

regulator-amplifier 785
Signal noise, reduction of 1197

Signal processing systems 313, 805, 1037

Signal recording/reproducing equipment 819

Signal-to-noise ratio, higher output of 1195

Silica gel 1309

Silicon
Carbide semiconductor junction devices 769
Cold-substrate, thin-film deposition on 673
Compositions 1005
Integrated circuits 1357
Monolithic circuits 509
Nitride 1343
Photodiode sensor array 605
Semiconductors 809
Sheet growth 1299
Sheets 1273, 1299
Solar cells 1273

Encapsulation of 1279
Epitaxial technique use of 1215

Solid-state devices, study of failure modes in 723
Single-crystal ferrite thin films, investigation

of 771
Single crystal ribbon growth 1127
Single crystal sapphire 1273
Single crystal silicon solar cells, epitaxial technique

use of 1215
Silver batteries, alkaline 555
Silver-cadmium electrochemical cells 33
Silver electrodes, multi-plate cell utilizing 189
Silver-15 zinc brazing alloy 255
Silver-oxide cadmium electrochemical system 39
Silver-zinc electrochemical cells 189
Simultaneous message framing and error

detection 549
Single signal channel, processing by 481
Skylab Apollo Telescope Mount (ATM) 1287
Sliding electrical contact devices 301
Slip rings 301
Slurries (see Ferrofluids)
Small business concern, minority 1379
Smoke detector 1329
Smoke detector, inexpensive 1329
Sodium metal, dispersion of 531
Soft-landing spacecraft 179, 209
Soil-penetrating devices 391, 487
Soil testers 487
Solar cells

Commercial use 1273
Development for terrestrial application 1273
Fabrication of 1215
Flexible overlapping connection method for 767
Integral glass cover slips, application of 305, 855
Mass production of 1245
Protective means 855
Residential use 1273
Silicon 1279
Silicon, thick film hybrid microcircuits,

use in 1245
Solar-to-electrical 1299
Space use 1279

Solar energy compensator system 1379
Solar energy, solar cell, low-cost development

of 1245

Solar energy system, coating for solar cells 1279

Solar photovoltaic systems 227

Solar power air-conditioner 1309

Solar power for heating 1191
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Solarsimulation 41
Solar-to-electrical energy conversion 1299
Solar water purifiers, portable 577
Solder reflowing device 873
Sole license, royalty-free 1299
Sole source contractor 1285
Sole source procurement 1279
Sole source solicitation 1363
Solid-film lubricants

Inorganic lubricants 63, 67
Polyimide resin bonded 539

Solid oxygen candle assembly, aerospace 861
Solid .oxygen supply automatic control system 787
Solid-state batteries 517
Solid-state chemical light system 1227
Solid-state circuits, thick film hybrid microcircuits,

use in 1245
Solid-state devices, study of failure modes in 723
Solid-state electronics 935
Solid-state image converter system 613
Solid-state physics 467
Solid-state scanning apparatus 611
Solid-state triode 935
Sound attenuation 503
South Africa 1291
'Space and lunar environmental analysis 207
Space application 1257
Space biosynthesis systems 1293
Space-borne memory devices 27, 243
Space-charge-limited triodes 233, 579
Space commun,ications antenna 1381
Spacecraft electrical power, silicon solar cell

protective coating 1279
Space environment power amplifiers 685
Space power supply, thermionic 553
Space science 75, 79, 83
Space shuttle, deployable boom, use in 1247
Space Shuttle program, Orbiter project 1269
Space storable propellants 995
Space-suit helmet 1045
Space suits, triaxial fabrics 1291
Space vehicles 133
Spacecraft

Communication 285
Development of improved vibration tests of

spacecraft assemblies 677
Digital controller 279
Random access memory systems 323
Secondary metal oxygen cells for 303
'Soft-landing 179, 209
Teleprinter 461
Time and frequency reference systems 317

Spain 1291
Spark ignition engine, hydrogen supply of 1219
Special conditions for waiver grant

Early commercialization 1307
Firefighting, application to 1223
Foreign filing time, extension of 1231
Government to control worldwide patent

rights 1299
License on behalf of States after 5 years 1253
Licensees must meet market demand 1371, 1375
NASA not to license for 7 years 1307

Special conditions for waiver grant--Continued
NASA vcill furnish invention for other

applications 1371, 1375
No royalty charge to States 1253
Nonexclusive basis ,only 1301
Patent and patent application licensing 1231
Petitioner required to license 1231
Petitioner must license on reasonable terms 1237
Product for sale, reasonably priced, in

sufficient quantities 1301
Technical team support for 3 years by

petitioner 1253
Special-purpose digital computers 115
Special-purpose guidance computers 115
Special situation, established company plans

commercial position 1283
Special situations, basis for waiver 1199
Specimen analyzation for micro-organisms 1159
Spectroheliometer 1287
Spectrometers

Analysis system 1337
Apparatus for ionizing particles in a mass

spectrometer 125
Biomedical research 1337
Clinical analysis 1337
Infrared interferometer spectrometer 805
Mass spectrometers 105, 371,681
Reflectance 1261

Spherical bearing seat 1231
Spherical tank gauge 381
Spin-stabilized satellite antenna 1139
Spoked disc, gas turbine engine use in 1231
Spot-tie cutter 1081
Spot welding, resin use of 1277
Squeeze-film bearings 397
SSR listen-in feature for proximity warning 1033
Stable superconducting magnet 355
STADAN

Instrumentation record/reproduce systems for,
design concept of 737

Record/reproduce systems for 819
Statement not filed on time 1347
Static inverters

Method for eliminating second harmonic ripple
from DC input lines in 537

Power supply 281,985
Static switching circuits 523
Stator blades for jet engines 251
Stator interstage seal 247
Status report requirement 1253
Stepanov silicon growth 1299
Sterile connector 1301
Sterilizable magnetic tape recorder 845
'Sterilization, fibers 1155
Still, compact solar still 577
STOL, short-takeoff and landing jet ,transport 711

Fluid distribution of 1163
Storage systems

Electrochromaticstoragedisplaydevice,
R&D of 967

Electro-opticalmodulator array for use in
holographicstoragedevice 973

Low inertialtape storage 465
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Storage systems---Continued
Mass data-storage system using optical technique.*

or optical memory systems 973
Method for one-dimension storage of

two-dimensional information 533
Recording digital data on magnetic tape and

recovering data 547
Strapdown inertial guidance and navigation

systems 409,747
Stretcher, orthopedic 439
String cutter 751
Structures technology 213
Subcontractor granted waiver 1287
Sub-miniature rectangular connectors, connector

separator for 535
Sulfate 1257
Sun Oil Co. 1257, 1279
Superalloy powder 1171
Superalloys 1327
Superconducting magnet 355
Superconducting strip lines, connection of 1225
Supersonic commercial transport aircraft 163
'Supersonic inflow compressor, variable-pitch 451
Suppression of epileptic seizures 1295
Susceptibility process, antimicrobial 1221
Sweden 1253, 1323, 1349, 1371, 1375
Swing design blade 1231
Switches, electromechanical

Hermetically-sealed toggle switches 573
Switches, pressure

Automatic calibration 513
Detection 331, 513

Switching system for an array of elements 583
Switzerland 1273, 1291, 1299, 1369
Synchronous Earth Observatory satellite,

spacecraft control of 1211
Syn_thetic fibers 1021

T

Tactile readout system for aircraft 1305
Tanks, compressed air 1223
Tape recorder 1137

Pulse modulating data 1345
Task order as contract 1317
Technical assistance "kn.ow-how" agreement 1357
Teflon 1301
Telemetry multiplexing system 1133
Television, color, closed circuit 1197
Television, color, data-display systems 133
Temperature compensator, fuel metering,

use in 1231
Temperature control and regulation 765, 899, 1019
Temperature monitor 1371
Temperature sensors 1121
Temperature transducers 721
Terminal Configured Vehicles (TCV) 1265
Test instruments, electronic 595
Testing, nondestructive testing or components 817
Texaco 1257, 1279
Thermal cycle indicating device 1143
Thermal insulation (see also Safety and health

equipment)

Thermal insulation (see also Safety and health
equipment)---Continued

Beta fibers 671
Composite thermal radiation shield for multilayer

insulations 1051
Heat transfer garment 11
Protective undergarment 15
Space-suit insulation, improved extra-

vehicular 925
Thermal radiative flux gauge 231
Thermal reactor 1125

Thermally stable phosphonitrilic plastomer 1131
Thermionic energy conversion 553, 699,

1053, 1065
Thermionic space power supply 553
Thermochromic materials 923
Thermocouples, high-temperature 887
Thermoelectric elements 501

Thermoelectric generation 1053, 1065
Thermoelectrically-cooled detectors 1261
Thermometry, thin-film 231
Thermoplastic rubber 519
Thermoset plastics 337
Thermostatic surface 765
Thick film hybrid microcircuits 1245
Thick film technology, space-type solar cell

fabrication of 1245
Thin-film

Circuit design and realization in thin-film hybrid
form 441

Deposition 319, 673
Devices 233, 319
Ferrites 287
Laminate materials 325

Improved thin-film magnetometer circuit 791
Memory devices 27
Passive elements, study of cold-substrate

deposition 743
Prototype thin-film tunnel cathode, feasibility

study of 467
Single-crystal ferrite thin films, investigations

of 771
Space-charge-limited triodes 233, 579
Study of cold-substrate deposit of thin-film

passive elements 743
Study of structural behavior of thin ceramic films

as useful materials in space vehicle
structures 659

Technology 287
Thermometry 231

Theshold logic circuit techniques 441
Thrust measurement 369

Trust measurement device, automatic 1231

Thrustors 227, 875

Time delay measurements 849

Time division data-system study 237

Time-division multiplexing system 1133

Time multiplexing 481

Titanium plates, spot welding of 1277

Toggle switches, hermetically-sealed 573

Tone burst frequency, use of with oscillator 1189
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Tools
Brazed union removal .tools 351
Electrical-wiring handtools 795
Handtools for electronic hardware industry
Insertion tool and follower 239
Jigsaw attachment with reaction feed

mechanism 563
Spot-tie cutter 1081
String cutter 751
Ultrasonic tools 1013
Welder, wire feed accuracy 1173
Zero reaction drill attachment 565

Torches, plasma 623
Torquer, brushless direct-current motor

and torquer 375
Total temperature .transducers 721
Thousand-line resolution, color TV 1199
TPM-217 thermoelectric material, evaluation

of 1065
Tracking systems, electronic 129, 447, 633, 993
Transducers 177, 331, 1269

Closed-loop feedback for machining
(ultrasonic transducer) 545

Electrodynamic 1269
Momentum transducers 483
Pressure-measuring transducers 639
Temperature transducers 721

Transformers, D.C. sensing transformers 753
Transistorized magnetic core inverters 521
Transistors

Charge-flow 1329
Double epitaxial-layer, high-power,

high-speed 809
High-power transistor structure 645
MOS 165
Power semiconductors 701

Transmission systems, mechanical power
systems 335

Transpiration arc, fluid 311
Transponder

Automatic 1263
Calibrator 1263

Traveling-wave tubes 299
Triaxial fabric for space application 965
Triaxial fabrics for space suits 1291
Trifluorides 1313
Triodes

Solid-state triode 935
Thin-film space-charge-limited 233, 579

Truss, extendible deployable boom 1247
Tube and mandrel energy absorber 1111
Tubes

Cascade aperture multiplier phototube 437
Cathode ray tubes 597
Microwave tubes 299, 1061
Scan converter storage tubes 893
Traveling-wave tubes 299
Vacuum tubes 175

Tubular booms 999

Tubular connectors for pressure suit 895

Tubular structures, fabrication of 1095

Tunable dye, laser 1167

535

Tungsten, joiningtomolybdenum, brazing
techniques 47

Turbine inlettemperature,method of

determining 1231
Turbines

Gas-turbineengines 911,1107

Highly loadedmultistagefan driveturbine,
investigationof 1101

Hot-gas turbines 669
Laminated convection-filmcooledvanes,

investigation of 881
Noise abatement, a quiet-engine definition

program 911
Stator-combustor integration in turbine

engines, design study of 163
Stator vane with film-cooled leading edge 929

Turbofan engine
CF6-6 1333
CF6-50 1333

Turbofan jet engines 1101
TurbomachirLery

Bearings for 359
Compressor seals relating to 247, 249

Turbulence sensing device 1121
Twin IMU guidance system, feasibility study

for 217
Two-degree-of-freedom gyroscope 1265
Two-dimensional analyzer technology 445
Two-dimensional photon-counting detector 1287
Two-rotor aircraft engine 1331

U

Ultra-high-temperature adhesives 407
Ultra-high vacuum systems 153, 157
Ultrasonic tools 1013
Universal multimodal vibration test fixture,

development of 755
University-owned versus Government-owned

laboratory 1301
Unsolicited proposal 1283
Unwanted radar echoes, suppression of 1157

Uranium 1257

Urethane foams 477

Urinate 1257

V

Vacuum gauges
Cold cathode gauge 333
Combined suppressor modulator gauge 159
Gauge calibration by diffusion 423

Vacuum gyro, phase-modulated electric suspension
for electric vacuum gyro 827

Vacuum-measuring instruments 105, 657

Vacuum pumps 261

Vacuum technology 153, 157, 159
Vacuum tubes 175

Vacuum-type _3eals 53

Valve, light, liquid crystal 1237

Valve technology, helmet feedport 745
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Vanes

Laminated convection-film cooled vanes 881
Stator vane with film-cooled leading edge 929

Vapor chamber 1297
Variable core nozzle 1231
Variable exhaust nozzle flap seal 1231
Variable exhaust nozzle, reversible pitch fan engine,

use in 1231
Variable fan nozzle, low noise gas turbine engine,

use in 1231
Variable-flow axial compressors 451
Variable pitch control, aircraft engine use in 1231
Variable-pitch supersonic inflow compressors 451
Variable thrust nozzle, aircraft engine, use in 1231
Vector magnetometer 1247
Vehicles

Bellows-concept lunar worm mobility vehicle 403
Off-the-road mobile vehicles 403

Ventilated protective helmet 1003
Vermiculite chemistry, nonflammable flight paper

851
Vertical profile of atmospheric turbulence 1121
Vertical Take-Off and Landing (VTOL) 1265
Vibration analysis, method and apparatus for 497
Vibration and acoustical testing

Development of a universal multimodal vibration
test fixture 755

Development of improved vibration, tests of
spacecraft assemblies 677

Vibration measurement by laser methods, study
of 215

Video cameras 1083

Video communications 293, 1089
Video tape recorder 1137
Vidicon recorder 1137
Vinyl pyridine 1257
Visual and auditory sensory systems 45
Vital signs monitor 1375
Voltage regulator, signal modulated self-regula,ted

switching 785
Voltage-time integral balance between half cycles in

a curren_t feedback converter, scheme .to
maintain 867

W

Wafer-type fuel cell 915
Waist joint 455
Waiver denied, domestic rights

Bureau of Mines, R. & D. support 1347
Continued Government support 1319
Directly related to governmental program 1347
Exceptional circumstances

Cost sharing alone no basis 1271
Unwarranted 1317

FAA's possible use 1265
Failure to request reconsideration 1265, 1267,

1269, 1271, 1277, 1293
Government application only 1263, 1271, 1277
Government interest 1265
Government to secure patent rights 1271
Impractical Earth application 1293

Waiver denied, domestic rights--Continued"
Invention needs development, no petitioner's

funds allocated 1269

Lack of interest of companies contacted 1339
Limited application 1277
NASA R. & D. support 1347
No effort to find licensees 1269
No incentive for risk capital 1263, 1347
No intention _o work invention, 1269, 1339
No plan per Board's request 1319
No plans to develop invention 1339
No plans to license invention 1339
No request within time period 1339
No response to Board's inquiries 1297
No risk capital needed, invention fully

developed 1263
No petitioner's resources for further

development 1269
No plans to commercialize 1277, 1297
Outside area of petitioner's interest 1277
Petitioner's in,tentions not adequate 1297
Space program only 1293
Special situation not applicable 1317
Unavailable at early date 1297, 1339
Uneconomical for United States 1265

Waiver of foreign rights
Failure to request 1229
Independent consideration of 1229
Obligation of petitioner 1231
Patent filing by NASA, preclusion of 1219

Waiver grant
NASA program, essential to 1249
Selected technology, early domestic dissemination

of 1231

Waiver grant consideration (see Necessary
incentive)

Waiver granted, domestic rights
Aid to energy problem 1321
Available ,to public at early date 1257, 1261, 1295,

1307, 1327, 1345, 1349, 1361, 1367, 1369
Benefit of general avia/cion 1331
Build upon existing knowledge, for Government

use 1289, 1291
Commercial exploitation 1349
Concerns public welfare 1359
Concerns public health 1371, 1375
Continue research 1295, 1309, 1313, 1327
Contractor essential 1333
Developed at private expense 1253, 1261, 1273,

1305
Effort to find licensees 1257, 1295
Electric energy field 1279
Established commercial position 1289, 1291
Exceptional circumstances

Cooperative endeavor 1285, 1333, 1363
Create a competitive situation 1285
Essential to solar energy program 1273
High technological level 1273
Located in area of high unemployment 1273
Participation essential for program 1273
Participation of industry in general in overall

program 1273
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Waivergranted, domestic rights---Continued
Exceptional circumstances---Continued

Participation of particular contractor under
a particular contract 1273

Petitioner deemed essential 1363
Prior patented process 1273
Reimbursement to Government 1363
Risk capital 1333, 1337
Significant contribution of funds 1285

Exclusive rights will not give dominance 1357,
1361, 1379

Government use 1257, 1279
In highly developed field 1257, 1279, 1283, 1289,

1345, 1349, 1351, 1361, 1367, 1369, 1379, 1381
Incentive to fully develop invention 1313
Intent to license 1261, 1341, 1345, 1359, 1371,

1375
Intent to market invention 1343, 1367, 1371, 1375
Inventor's request of no interest to

contractor 1313
Large capital expense 1371, 1375
Large development cost required 1301
License in specific field 1329
Licensees to commercialize early 1311
"'March in" rights reserved 1279
Necessary incentive

Call forth risk capital 1371, 1375
Continue development 1379

Negotiating licensing arrangement 1367
No direct impact on general public 1369
No dominant position 1323
No Government funds 1301, 1341, 1357, 1367
Not in field of public health 1381
Not related to governmental program 1345,

1349, 1357, 1361, 1367, 1369, 1379
Patent application 1345
Petitioner aggressively seeks to license 1301
Petitioner's facilities 1283
Petitioner's risk capital 1253, 1261, 1273, 1295
Plans to fully develop 1361
Pollution detection 1261
Public health, concerns epilepsy patients 1295
Public interest 1363
Recover expenditures 1283, 1287
Risk capital 1301, 1321, 1327, 1329, 1341, 1359,

1379
Small commercial market 1261

Space suit use 1291
'Special situation, gas detection 1283
Subject to reservation to grant nonexclusive

licenses 1311
Technical competence 1279, 1289, 1291, 1381
Technical guidance to licensees 1253
Use by small portion of general public 1361

Waiver granted, foreign rights
Aggressive foreign licensing 1253, 1301, 1311
Contractor employee-inventor 1325
Cost-shared contract 1331
Development cost requirement 1301
Economic interest of United States 1263, 1273,

1279, 1289, 1291, 1301, 1311, 1315, 1323,1325,
1327, 1333, 1363, 1369, 1371, 1375, 1379

Waiver granted, foreign rights---Continued
Favorable U.S. balance of payments 1273
FDA approval required 1301
Foreign patent application filing date 1363
Government reimbursed for patent filing

expenses 1253
License technology abroad 1263
Limited 1299
No Governraent funds 1301
Patent not filed by Government 1263, 1325, 1327
Petitioner grants licenses 1299
Petitioner has patented inventions 1299
Plans expansio_ of foreign sales 1349
Production of invention in the United States

1349
Risk capital 1301

Waiver granted subject to condition
Available at a reasonable price 1329
Available in sufficient quantities 1329

Waiver granted, subject to proviso 1273
Waiver granted to subcontractor 1287
Waiver of property rights 1315
Waiver subject to ERDA's ,statutory provision 1273
Waiver to contractor employee-inventor 1313
Wall, flexible, divided flow pressure vessel 1163
Warning device, effect on public health 75, 77
Waste, industrial 1257
Waste, mine 1257
Waste treatment, ozone use of 1181
Waste-water treatment 1253, 1257
Water-activated chemical light 1227
Water purifiers, portable solar purifiers 577
Water purification, ozone use of 1181
Water, quality meter 1367
Water-soluble fluorocarbon terpolymer 1323, 1325,

1327, 1333
Water treatment 1257
Water vapor electrolysis cell 1283
Wave communications

Electromagnetic 295, 479, 481
Radiowave communication 849
Time delay measurements 849

Waveguides, optical, formation by irradiation of
dielectric with heavy charged particles 789

Weather detection, ground clutter suppression
of 1157

Weaving
Electrochemical 421
Triaxial fabrics for space application 965

Weighing instruments, microbalance for weighing
very small particles 775

Welding materials and techniques
Aluminum welding rod 471
Automatic fusion welding 435
Electron-beam 241, 329
Opposed arc welding 709
Wire feeding 1173

West Germany 1273, 1279, 1311, 1315, 1323, 1325,
1327, 1333, 1363, 1371, 1375, 1379

Wet chip flushing drilling bit 1129
Wheels, testing of 335
Wide-field microscope 953
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Wind-tunnelpump 261
Wire feed accuracy in welding 1173
Wire-flat ribbon, preferential edge coating of 427
Wire-stripping, cryogenic, method and apparatus

for 955
Wire-winding devices 259
Wireless biotelemetry system miniaturization

of 1181
Withdrawal of petition for waiver of domestic

rights 1299
Work-chamber, portable hermetic 405
Woven fabrics and weaving methods, triaxial

fabrics for space application 965
Wrench, ultrasonic torque wrench 1013

X

X-band traveling-wave-tube amplifier 299

X-ray diffraction analysis 603

X-Y plotters 445

Z

Zero g environment experiments in laser glass

Zero g environment glass production 1209
Zero reaction drill attachment 565

Zigler, E.F. 1295

Zinc brazing alloys 255

1243
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